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HOW TO USE THIS SOIL SURVEY 


HIS SOIL SURVEY contains information 

that can be applied in managing farms, 
woodlands, and wildlife areas; in selecting 
sites for roads, ponds, buildings, and other 
structures; and in judging the suitability of 
tracts of land for farming, industry, and 
recreation. 


Locating Soils 


All the soils of Armstrong County are 
shown on the detailed map at the back of this 
publication. This map consists of many sheets 
made from aerial photographs. Each sheet is 
numbered to correspond with a number on 
the Index to Map Sheets. 

On each sheet of the detailed map, soil 
areas are outlined and are identified by sym- 
bols. All areas marked with the same symbol 
are the same kind of soil, The soil symbol is 
inside the area if there is enough room; oth- 
erwise, it is outside and a pointer shows 
where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be used 
to find information. This guide lists all the 
soils of the county in alphabetic order by map 
symbol and gives the capability classification 
of each. It also shows the page where each 
soil is described and the page for the capa- 
bility unit in which the soil has been placed. 

Individual colored maps showing the rela- 
tive suitability or degree of limitation of soils 
for many specific purposes can be developed 
by using the soil map and the information in 
the text. Translucent material can be used as 


an overlay over the soil map and colored to 
show soils that have the same limitation or 
suitability. For example, soils that have a 
slight limitation for a given use can be col- 
ored green, those with a moderate limitation 
can be colored yellow, and those with a severe 
limitation can be colored red. 

Farmers and those who work with farm- 
ers can learn about use and management of 
the soils from the soil descriptions and from 
the discussions of the capability units. 

Foresters and others can refer to the sec- 
tion “Use of the Soils as Woodland” where 
the soils of the county are grouped according 
to their suitability for trees. 

Wildlife managers and others ean find in- 
formation about soils and wildlife in the sec- 
tion “Wildlife.” 

Community planners and others can read 
about soil properties that affect the choice of 
sites for buildings and for recreation areas 
in the section “Use of the Soils for Com- 
munity Development.” 

Engineers and builders can find, under 
“Engineering Uses of the Soils,” tables that 
contain test data, estimates of soil properties, 
and information about soil features that af- 
fect engineering practices. 

Scientists and others can read about the 
soils in the section “Formation and Classifi- 
cation of the Soils.” 

Newcomers in the area may be especially 
interested in the section “General Soil Map,” 
where broad patterns of soils are described. 
They may also be interested in the informa- 
tion about the county given in the section 
“Environmental Factors Affecting Soil Use.” 


Cover: 


A typical rural scene in Armstrong County. Stri 
cropping in the foreground is on Wharton soils, Ernest soils 
are in the low swale, and Rayne and Gilpin soils are on the 
hill in the background. 
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A RMSTRONG COUNTY lies in west central Pennsyl- 
vania, approximately 50 miles north of Pittsburgh 
(fig. 1). The Allegheny River, Redbank Creek, and the 
Kiskiminetas River form the northern and southwest- 
ern boundaries, The county borders Indiana and Jeffer- 
son Counties on the east, Butler County on the west, 
ejevion County on the north, and Westmoreland on the 
south. 

Armstrong County covers approximately 656 square 
miles, or 419,840 acres. About 39 percent of the land 
area is farmed. Slightly more than half the county is in 
woodland, mostly pole-sized second or third growth 
timber. Because Armstrong County is near Pittsburgh, 
urban areas are increasing in the county. 

The population of Armstrong County was 75,590 in 
1970. Many farmers receive the larger part of their 
income off the farm in industry. Many county residents 
work in industries along the Allegheny Valley to the 
south of Armstrong County. 

The larger communities in Armstrong County are 
Kittanning, the county seat, Ford City, Leechburg, 
Freeport, Vandergrift, Apollo, Elderton, Dayton, 
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Figure 1.—Location of Armstrong County in Pennsylvania. 


Parker, and Worthington. Indiana University of Penn- 
sylvania has a center in Kittanning. 

Armstrong County has excellent transportation fa- 
cilities, Major highways in the county are U.S. High- 
way 422, State Highways 68, 268, 85, 66, 28, and 56, 
and the Allegheny Expressway. Railroads include the 
Penn Central, Pittsburgh and Shawmut, and the Balti- 
more and Ohio. The navigable river, freight truck lines, 
and bus lines also provide transportation. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds 
of soil are in Armstrong County, where they are lo- 
cated, and how they can be used. The soil scientists 
went into the county knowing they were likely to find 
many soils they had already seen and perhaps some 
they had not. They observed the steepness, length, and 
shape of slopes, the size and speed of streams, the kinds 
of native plants or crops, the kinds of rock, and many 
facts about the soils. They dug many holes to expose 
soil profiles. A profile is the sequence of natural layers, 
or horizons, in a soil; it extends from the surface down 
into the parent material that has not been changed 
much by leaching or by the action of plant roots. 

The soil scientists made comparisons among the pro- 
files they studied, and they compared these profiles 
with those in counties nearby and in places more dis- 
tant. They classified and named the soils according to 
nationwide, uniform procedures. The soil series and the 
soil phase are the categories of soil classification most 
used in a local survey. 

Soils that have profiles almost alike make up a soil 
series. Except for different texture in the surface layer, 
all the soils of one series have major horizons that are 
similar in thickness, arrangement, and other important 
characteristics, Each soil series is named for a town or 
other geographic feature near the place where a soil of 
that series was first observed and mapped. Ernest and 
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Rayne, for example, are the names of two soil series. 
All the soils in the United States having the same series 
name are essentially alike in those characteristics that 
affect their behavior in the undisturbed landscape. 

Soils of one series can differ in texture of the surface 
layer and in slope, stoniness, or some other characteris- 
tic that affects use of the soils by man. On the basis of 
such differences, a soil series is divided into phases. The 
name of a soil phase indicates a feature that affects 
management. For example, Hazleton very stony loam, 
8 to 25 percent slopes, is one of several phases within 
the Hazleton series, 

After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the bound- 
aries of the individual soils on aerial photographs. 
These photographs show woodlands, buildings, field 
borders, trees, and other details that help in drawing 
boundaries accurately. The soil map at the back of this 
publication was prepared from aerial photographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in 
planning the management of farms and fields, a map- 
ping unit is nearly equivalent to a soil phase. It is not 
exactly equivalent, because it is not practical to show 
on such a map all the small, scattered bits of soil of 
some other kind that have been seen within an area 
that is dominantly of a recognized soil phase. 

Some mapping units are made up of soils of different 
series, or of different phases within one series. Two 
such kinds of mapping units are shown on the soil map 
of Armstrong County: soil complexes and undifferenti- 
ated groups. 

A soil complex consists of areas of two or more soils, 
so intricately mixed or so small in size that they cannot 
be shown separately on the soil map. Each area of a 
complex contains some of each of the two dominant 
soils, and the pattern and relative proportions are about 
the same in all areas. Generally, the name of a soil com- 
plex consists of the names of the dominant soils, joined 
by a hyphen. Gilpin-Weikert complex, 3 to 8 percent 
slopes, is an example. 

An undifferentiated group is made up of two or more 
soils that could be delineated individually but are shown 
as one unit because, for the purpose of the soil survey, 
there is little value in separating them. The pattern and 
proportion of soils are not uniform. An area shown on 
the map may be made up of only one of the dominant 
soils, or of two or more. If there are two or more domi- 
nant series represented in the group, the name of the 
group ordinarily consists of the names of the dominant 
soils, joined by “and.” Weikert and Gilpin soils, 25 to 
70 percent slopes, is an example. 

In most areas surveyed there are places where the 
soil material is so rocky, so shallow, so severely eroded, 
or so variable that it has not been classified by soil se- 
ries. These places are shown on the soil map and are de- 
scribed in the survey, but they are called land types 
and are given descriptive names. Urban land is a land 
type in Armstrong County. 

While a soil survey is in progress, soil scientists take 
soil samples needed for laboratory measurements and 
for engineering tests. Laboratory data from the same 
kind of soil in other places are also assembled. Data on 
yields of crops under defined practices are assembled 


from farm records and from field or plot experiments 
on the same kind of soil. Yields under defined manage- 
ment are estimated for all the soils. 

Soil scientists observe how soils behave when used 
as a growing place for native and cultivated plants and 
as material for structures, foundations for structures, 
or covering for structures. They relate this behavior 
to properties of the soils. For example, they observe 
that filter fields for onsite disposal of sewage fail on a 
given kind of soil, and they relate this to the slow per- 
meability of the soil or its high water table. They see 
that streets, road pavements, and foundations for 
houses are cracked on a named kind of soil, and they re- 
late this failure to the high shrink-swell potential of 
the soil material. Thus, they use observation and knowl- 
edge of soil properties, together with available research 
data, to predict limitations or suitability of soils for 
present and potential uses. 

After data have been collected and tested for the key, 
or benchmark, soils in a survey area, the soil scientists 
set up trial interpretations of soils. They test these in- 
terpretations by further study and by consultation 
with farmers, agronomists, engineers, and others. They 
then adjust the interpretations according to the results 
of their studies and consultation. Thus, the interpreta- 
tions that are finally evolved reflect up-to-date knowl- 
edge of the soils and their behavior under current 
methods of use and management. 


General Soil Map 


The general soil map at the back of this survey shows, 
in color, the soil associations in Armstrong County. A 
soil association is a landscape that has a distinct pro- 
portional pattern of soils. It normally consists of one or 
more major soils and at least one minor soil, and it is 
named for the major soils. The soils in one association 
may occur in another, but in a different pattern. 

A map showing soil associations is useful to people 
who want a general idea of the county, who want to 
compare different parts of the county, or who want to 
know the location of large tracts that are suitable for a 
certain kind of land use. Such a map is a useful general 
guide in managing a watershed, a wooded tract, or a 
wildlife area or in planning engineering works, recrea- 
tion facilities, and community developments. It is not a 
suitable map for planning the management of a farm 
or field or for selecting the exact location of a road, 
building, or other structure, because the soils in any 
one association ordinarily differ in slope, depth, stoni- 
ness, drainage, and other characteristics that affect 
their management. 

Most of the soil names and some of the boundaries of 
the general soil map for Armstrong County do not agree 
with those in the soil surveys of Jefferson County and 
Indiana County. This is because of changes in the con- 
cept of some series and different soil patterns. Also, 
some soils were combined with other associations in 
correlation. 

The soil associations in Armstrong County are de- 
scribed in the following pages. 
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Figure 2.—Soils and underlying material in the Weikert-Gilpin association. 


1. Weikert-Gilpin association 


Well-drained, shallow and moderately deep, steep and 
very steep soils on uplands 


This association consists of long, narrow, steep, dis- 
sected areas adjacent to rivers, creeks, and streams. The 
soils formed in material weathered from interbedded 
shale, siltstone, and sandstone (fig. 2 

This association makes up about 7 percent of the 
county, About 50 percent of the association is Weikert 
ae 25 percent is Gilpin soils, and 25 percent is minor 
soils. 

The Weikert soils are shallow, well drained, and 
shaly. They have a restricted root zone and are 
droughty. 

The Gilpin soils are moderately deep and well 
drained. They have a higher available moisture capac- 
ity than the Weikert soils. 

Among the minor soils are Hazleton and Ernest soils 
on uplands and Pope and Melvin soils on flood plains. 

Steep slopes severely limit the use of the soils in this 
association, Much of the association is wooded, and 
areas that were cleared are now reverting to natural 
vegetation. Some of the most scenic areas of the county, 
as well as many areas that have been strip mined, are 
in this association. 


2. Gilpin-Weikert-Ernest association 


Well drained and moderately well drained, shallow to 
deep, gently sloping to moderately steep soils on 
benches, ridges, and. hillsides 


This association consists of small, gently sloping and 
sloping ridgetops and benches and moderately steep 
hillsides. There are many narrow valleys cut by streams. 
The soils formed in material weathered from shale, silt- 
stone, and sandstone (fig. 3). 

This association makes up about 24 percent of the 
county. About 40 percent of the association is Gilpin 
soils, 25 percent is Weikert soils, and 10 percent is 
Ernest soils. Minor soils make up about 25 percent. 

The Gilpin soils are moderately deep, well drained, 
and medium textured. They are on uplands. 

The Weikert soils are shallow, well drained, shaly, 
and droughty. 

The Ernest soils are deep and moderately well 
drained. They have a fragipan in the subsoil and a 
seasonal high water table. 

Among the minor soils are Wharton, Cavode, Rayne, 
and Hazleton soils. 

The dissected landscape and complex slopes of the 
soils of this association make farming with modern 
machinery difficult. Much of the association was farmed 
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Figure 3.——Soils and underlying material 


in the past but is now idle and returning to natural 
vegetation. Many of the steeper areas have been planted 
to Christmas trees. Some areas are suited to limited 
urban development. 


3. Rainsboro-Melvin-Steff association 


Moderately well. drained to poorly drained, deep, nearly 
level to gently sloping soils on terraces and flood plains 

This association consists of broad acres adjacent to 
large creeks and rivers. The soils are underlain by 
stream sediment (fig. 4). 

This association makes up about 9 percent of the 
county. About 28 percent of the association is Rains- 
boro soils, 23 percent is Melvin soils, and 14 percent is 
Steff soils, Minor soils make up 35 percent. 

The Rainsboro soils are moderately well drained. 
These soils have a fragipan and a seasonal high water 
table. They are normally well above the present level 


in the Gilpin-Weikert-Ernest association. 


of flooding and, in some places, are 200 to 300 feet 
above the ‘Allegheny River. 

The Melvin soils are poorly drained and are on flood 
plains, In many places the water table is near the sur- 
face most of the year. 

The Steff soils are moderately well drained and are 
on flood plains. They have a seasonal high water table. 

Among the minor soils are Gilpin and Weikert soils 
on uplands, Allegheny soils on terraces, and Pope soils 
on flood plains. 

Most of the early towns and boroughs of Armstrong 
County were in this association, and much of the recent 
urban development has been on ‘the terraces adjacent to 
these towns. Railroads and early highways were built on 
this association because construction was easy on the 
gently sloping soils. 

Further development on the flood plains is limited 
by the hazard of flooding. Sites for development on the 
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Figure 4.—Soils and underlying material in the Rainsboro-Melvin-Steff association. 


terraces should be investigated carefully because many 
areas have a high water table. Many of the terraces 
have been quarried for sand and gravel. 


4, Rayne-Ernest-Hazleton association 


Well drained and moderately well drained, deep, gently 
sloping to moderately steep soils in low-lying areas on 
ridgetops, and on hillsides 


This association consists of narrow ridgetops and 
knolls and some low-lying depressions and toe slopes. 
Most of the soils formed in material weathered from 
shale, but some formed in colluvium at the base of 
slopes, and some soils on ridges formed in material 
weathered from sandstone (fig. 5). Many streams and 
drainageways dissect the association. 

This association makes up about 19 percent of the 
county. About 30 percent of the association is Rayne 
soils, 25 percent is Ernest soils, and 15 percent is Hazle- 
ton soils. Minor soils make up 30 percent. 

The Rayne soils are deep and well drained. They 
formed in material weathered from shale and siltstone. 
Slope is the main limitation to use. 

The Ernest soils are deep and moderately well 
drained. Because they contain a fragipan in the subsoil, 
these soils have a seasonal high water table. 


The Hazleton soils are deep, well drained, and stony 
or channery. They formed in material weathered from 
sandstone. 

Minor soils are Cavode, Gilpin, Melvin, Weikert, and 
Wharton soils. 

Some productive farms are on this association, and 
many of the soils have only moderate limitations for 
urban development. 


5. Wharton-Rayne-Cavode association 


Well drained to somewhat poorly drained, deep, nearly 
level to moderately steep soils on ridges, benches, and 
hillsides 


This association consists of uplands that are dis- 
sected by small streams and drainageways. The soils 
formed in material weathered from interbedded clay 
shale, shale, siltstone, and sandstone (fig. 6). 

This association makes up about 21 percent of the 
county. About 34 percent of the association is Wharton 
soils, 22 percent is Rayne soils, and 16 percent is Cavode 
soils. Minor soils make up 28 percent. 

The Wharton soils are deep and moderately well 
drained. They formed in material weathered from clay 
shale. Most areas of Wharton soils are suited to crops, 
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Figure 5.—Soils and underlying material 


but wet spots are common and can be a nuisance during 
wet periods. 

The Rayne soils are deep and well drained. They 
formed in material weathered from interbedded shale, 
siltstone, and sandstone. 

The Cavode soils are deep and somewhat poorly 
drained, They formed in material weathered from clay 
shale. These soils have a seasonal high water table, and 
wet spots are common. 

Among the minor soils are Gilpin, Weikert, Ernest, 
Upshur, and Vandergrift soils. 

The more gentle slopes in this association make farm- 
ing with modern machinery less difficult than in some 
of the other associations. Many areas need artificial 
drainage; if they are drained, they are suited to general 
field crops. In many places slow permeability and a 
seasonal high water table are limitations for onlot 
sewage disposal. 


I in the Rayne-Ernest-Hazleton association. 


Use and Management of the Soils 


The first part of this section explains the system of 
capability classification used by the Soil Conservation 
Service and discusses management of the soils by ca- 
pability units. The second part gives estimated yields 
of crops under two levels of management. Other parts 
of the section discuss the suitability of the soils for 
woodland and wildlife habitat, give information about 
engineering uses of the soils, and list limitations of the 
soils for community development. 


Capability Grouping 


Capability classification is the grouping of soils to 
show, in a general way, their suitability for most kinds 
of farming. It is a practical classification based on 
limitations of the soils, the risk of damage when they 
are used, and the way they respond to treatment. The 
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Figure 6.—Soils and underlying material in the Wharton-Rayne-Cavode association. 


classification does not apply to most horticultural crops 
or to rice and other crops that require special manage- 
ment. The soils are classified according to degree and 
kind of permanent limitation. Major and generally ex- 
pensive landforming that would change the slope, depth, 
or other characteristics of the soils and possible but un- 
likely major reclamation projects are not considered in 
the classification. 

In the capability system, all kinds of soils are grouped 
at three levels: the capability class, subclass, and unit. 

CAPABILITY CLASSES, the broadest groups, are desig- 
nated by Roman numerals I through VITI. The numerals 
indicate progressively greater limitations and narrower 
choices for practical use. Classes are defined as follows: 


Class I soils have few limitations that restrict their 
use. 

Class II soils have some limitations that reduce the 
choice of plants or require moderate conserva- 
tion practices. 

Class III soils have severe limitations that reduce 
the choice of plants, require special conserva- 
tion practices, or both. 

Class IV soils have very severe limitations that re- 
strict the choice of plants, require very careful 
management, or both. 

Class V soils are subject to little or no erosion but 
have other limitations, impractical to remove, 
that limit their use largely to pasture, wood- 


land, or wildlife habitat. (None in Armstrong 
County.) 

Class VI soils have severe limitations that make 
them generally unsuited to cultivation and 
limit their use largely to pasture, woodland, or 
wildlife habitat. 

Class VII soils have very severe limitations that 
make them unsuited to cultivation and that re- 
strict their use largely to grazing, woodland, 
or wildlife habitat. 

Class VIII soils and landforms have limitations 
that preclude their use for commercial plants 
and restrict their use to recreation, wildlife 
habitat, or water supply or to esthetic pur- 
poses. (None in Armstrong County.) 


CAPABILITY SUBCLASSES are soil groups within one 
class ; they are designated by adding a small letter, e, w, 
or s, to the class numeral, for example, Ile. The letter 
e shows that the main limitation is risk of erosion un- 
less close-growing plant cover is maintained; w shows 
that water in or on the soil interferes with plant growth 
or cultivation (in some soils the wetness can be partly 
corrected by artificial drainage) ; s shows that the soil 
a limited mainly because it is shallow, droughty, or 
stony. 

In class I, there are no subclasses because the soils of 
this class have few limitations. Class V can contain, at 
the most, only subclasses indicated by w and s because 
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the soils in it are subject to little or no erosion, though 
they have other limitations that restrict their use 
largely to pasture, woodland, or wildlife habitat. 

CAPABILITY UNITS are soil groups within each sub- 
class. The soils in one capability unit are enough alike to 
be suited to the same crops and pasture plants, to re- 
quire similar management, and to have similar produc- 
tivity and other responses to management. Thus, the 
capability unit is a convenient grouping for making 
many statements about management of soils. Capability 
units are generally designated by adding an Arabic nu- 
meral to the subclass symbol, for example, IIJe—1 or 
IIJe-2. Thus, in one symbol, the Roman numeral desig- 
nates the capability class, or degree of limitation, and 
the small letter indicates the subclass, or kind of limita- 
tion, as defined in the foregoing paragraphs. The Arabic 
numeral specifically identifies the capability unit within 
each subclass. 


Management by capability units * 

Good soil management requires the selection of a 
suitable cropping system and the application of conser- 
vation practices that will maintain the productivity of 
the soil and control wetness and erosion. The conserva- 
tion practices needed depend on the nature of the soil 
and the intensity of the. cropping system. 

On sloping soils, contour striperopping, terraces, and 
sod waterways can conserve soil and water. On sloping, 
wet soils, graded strips, terraces, and grassed water- 
ways can remove surface water and control erosion. 
Subsurface water generally can be removed by random 
tile drains or open ditches where suitable outlets are 
available. 

Winter cover crops, stubble mulching, minimum till- 
age, and green manure crops help to maintain and im- 
prove the organic-matter content and soil structure and 
to reduce erosion. Such practices are needed most if the 
cropping system is intensive or if the soils are cultivated 
continuously. 

Lime and fertilizer should be applied according to 
the need indicated by soil tests and according to the kind 
of crop. 

Additional help in managing the soils can be ob- 
tained from the local representatives of the Soil Con- 
servation Service, the County Extension Service, or the 
State Agricultural Experiment Station. 

The capability units in Armstrong County are dis- 
cussed in the following pages. The numbers of the units 
are not consecutive because not all of the capability 
units in Pennsylvania are represented in Armstrong 
County. The names of soil series are mentioned in the 
description of each capability unit, but this does not 
mean that all the soils of a given series are in the unit. 
The capability unit of each soil in the county is listed 
in the “Guide to Mapping Units” at the back of this 
survey. 


CAPABILITY UNIT I-1 
This unit consists of deep, well-drained, nearly level 
soils of the Pope series. These soils formed in alluvium 
derived from shale, siltstone, and sandstone. Perme- 
ability is moderately rapid, and the available moisture 


? Ropert L. Bonp, State resource conservationist, Soil Con- 
servation Service, helped prepare this section, 


capacity is high. Surface runoff is slow, and the hazard 
of erosion is slight. 

The soils of this unit are suited to most crops com- 
monly grown in the county and to many specialty crops, 
such as vegetables. The soils are suitable for intensive 
cultivation. Seeding a cover crop with the intertilled 
crops in fall helps to maintain an adequate content of 
organic matter and to protect the soil in winter when 
the hazard of flooding is greatest. 


CAPABILITY UNIT Ie-1 


_ This unit consists of deep, well-drained, gently slop- 
ing soils of the Allegheny, Hazleton, and Rayne series. 
The Hazleton and Rayne soils formed in material 
weathered from sandstone, shale, and siltstone. The 
Allegheny soils formed in loamy alluvial sediment. Per- 
meability is moderate to moderately rapid, and the 
available moisture capacity is low to high. Surface 
runoff is medium, and the hazard of erosion is moderate. 

These soils are suited to most crops commonly grown 
in the county, including row crops, hay, and pasture 
(fig. 7). Under intensive cropping, an adequate con- 
tent of organic matter must be maintained. Stripcrop- 
ping, cover crops, and diversions help to control erosion 
if the soils are farmed. 


CAPABILITY UNIT He-2 

_ Only Gilpin-Weikert complex, 3 to 8 percent slopes, 
is in this unit. This complex consists of shallow to mod- 
erately deep, well-drained, gently sloping soils. The 
Gilpin soil is shaly only in the substratum, but the Wei- 
kert soil is shaly throughout. Both soils formed in 
material weathered from interbedded acid shale, silt- 
stone, and fine-grained sandstone. The available mois- 
ture capacity is low to moderate, and permeability is 
moderate to moderately rapid. Runoff is medium, and 
the hazard of erosion is moderate. 

These soils are suited to most crops commonly grown 
in the county, but short periods of drought damage 
most crops. Maintaining an adequate content of organic 
matter helps to increase the supply of moisture avail- 
able for plants. The use of a proper cropping system 
stripcropping, cover crops, and diversions help to con- 
trol erosion if these soils are cultivated. 


CAPABILITY UNIT Ie-3 

This unit consists of moderately deep, moderately 
well drained and somewhat poorly drained, gently slop- 
ing soils of the Ernest, Gilpin, Rainsboro, Vandergrift, 
and Wharton series. Except for the Gilpin soils, these 
soils have a seasonal high water table. The Ernest and 
Rainsboro soils have a subsoil that is firm and brittle in 
the lower part; this causes springs and seep areas. The 
available moisture capacity is moderate to high, and 
permeability is moderate to slow. Runoff is medium, and 
the hazard of erosion is moderate. 

These soils are best suited to crops that tolerate some 
seasonal wetness. Draining wetter areas with random 
tile drains increases their suitability for farming. A 
proper cropping system, stripcropping, cover crops, 
grassed waterways, and diversions help to control ero- 
sion. 


CAPABILITY UNIT Ilw-1 
This unit consists of deep, moderately well drained, 
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Figure 7.—-Hay on Hazleton channery loam, 3 to 8 percent slopes. This soil is in capability unit I[e-1. Permanent pasture is on 
steeper Hazleton soils on the left in the background. The steeper soils are in capability unit [Ve-1. 


nearly level soils of the Steff series. These soils formed 
in alluvium derived from shale, siltstone, and sand- 
stone. Steff loam is subject to more frequent flooding 
than Steff loam, high bottom. The soils have a seasonal 
high water table. The available moisture capacity is 
high, and permeability is moderate. Runoff is slow, and 
the hazard of erosion is slight. 

The soils of this unit are suited to crops that tolerate 
some wetness. They can be intensively cultivated, and 
random tile or other artificial drainage increases their 
suitability for crops. Growing cover crops helps to main- 
tain an adequate content of organic matter. 


CAPABILITY UNIT IIw-2 


This unit consists of deep, moderately well drained, 
nearly level soils of the Ernest and Rainsboro series. 
These soils have a seasonal high water table, The avail- 
able moisture capacity is moderate, and permeability is 
moderately slow and slow. Runoff is slow, and the haz- 
ard of erosion is slight. 

These soils are best suited to crops that tolerate some 
seasonal wetness. Artificial drainage increases their 
suitability for most crops. If the soils are cultivated, a 
proper cropping system and cover crops help to main- 
tain an adequate content of organic matter. 


CAPABILITY UNIT ille-2 


This unit consists of deep, well-drained, sloping soils 
of the Allegheny, Hazleton, and Rayne series. The Al- 
legheny soils are on stream terraces, and the Hazleton 
and Rayne soils are on uplands. The available moisture 
capacity is moderate to high, and permeability is mod- 
erate to moderately rapid. Runoff is medium, and the 
hazard of erosion is moderate, 

The soils of this unit are suited to all crops com- 
monly grown in the county. A cropping system that 
includes several years of hay and stripcropping, cover 
crops, and diversions help to slow runoff and control 
erosion. 


CAPABILITY UNIT Ile-2 


This unit consists of shallow to moderately deep, 
well-drained, gently sloping to sloping soils of the Gil- 
pin and Weikert series. These soils formed in material 
weathered from interbedded acid shale, siltstone, and 
fine-grained sandstone. The Weikert soils are more 
shaly throughout than the Gilpin soils. The available 
moisture capacity is low to moderate, and permeability 
is moderate to moderately rapid. Runoff is medium, 
and the hazard of erosion is moderate, 

These soils are better suited to shallow-rooted crops 
that tolerate drought than to deep-rooted crops that re- 


10 SOIL SURVEY 


quire a large amount of water. A cropping system that 
includes several years of hay, stripcropping, cover 
crops, and diversions on the longer slopes helps to slow 
runoff and control erosion. Frequent, light applications 
of lime and fertilizer are generally more beneficial than 
heavier, less frequent applications. 


CAPABILITY UNIT Ite-3 

This unit consists of moderately deep and deep, well- 
drained, gently sloping soils of the Gilpin and Upshur 
series. These soils are on uplands. The Upshur soils are 
more difficult to manage than Gilpin soils because of 
the content of clay in the subsoil. The available mois- 
ture capacity is moderate to high, and permeability is 
moderate to slow, Runoff is medium, and the hazard of 
erosion is moderate. 

The soils of this unit are suited to all crops commonly 
grown in the county. A suitable cropping system, strip- 
cropping, and diversions on long slopes help to slow 
runoff, control erosion, and maintain good tilth. 


CAPABILITY UNIT Ille-4 

This unit consists of moderately deep and deep, well- 
drained to somewhat poorly drained, sloping soils of 
the Cavode, Ernest, Gilpin, Rainsboro, Vandergrift, and 
Wharton series. Except for the Gilpin soils, these soils 
have a seasonal high water table. Ernest and Rainsboro 
soils are firm and brittle in the lower part of the sub- 
soil. The available moisture capacity is moderate to 
high, and permeability is moderate to slow. Runoff is 
medium, and the hazard of erosion is moderate. 

These soils are best suited to crops that tolerate 
seasonal wetness and that can be used in a cropping 
system that includes several years of hay. Artificial 
drainage increases the suitability for crops, especially 
on the somewhat poorly drained soils. Diversions on the 
longer slopes help to slow runoff and control erosion, 


CAPABILITY UNIT IlIw-1 

Melvin silty clay loam is the only soil in this unit. It 
is a deep, poorly drained soil on flood plains. The water 
table is near the surface for long periods, and the soil 
is often covered by water during wet periods. The avail- 
able moisture capacity is high, and permeability is mod- 
erate. Runoff is slow, and the hazard of erosion is 
slight. 

This soil is best suited to crops and trees that tolerate 
wetness. Artificial drainage increases the suitability 
for crops. 


CAPABILITY UNIT I}]}w-2 

Cavode silt loam, 8 to 8 percent slopes, is the only soil 
in this unit. It is a deep, somewhat poorly drained, 
gently sloping soil on uplands. This soil has a seasonal 
high water table. The available moisture capacity is 
moderate, and permeability is slow. Springs and seep 
areas are common. Runoff is medium, and the hazard of 
erosion is moderate. 

This soil is best suited to crops that tolerate seasonal 
wetness. Artificial drainage increases its suitability for 
crops. Stripcropping, grassed waterways, and diver- 
sions on long slopes help to control erosion. 


CAPABILITY UNIT 1Ve-1 
Hazleton channery loam, 15 to 25 percent slopes, is 


the only soil in this unit. It is a deep, well-drained, mod- 
erately steep soil on uplands. The available moisture 
capacity is low, and permeability is moderately rapid. 
Runoff is rapid, and the hazard of erosion is severe. 

This soil is best suited to crops that require a min- 
imum amount of tillage, A cropping system that in- 
cludes several years of hay or pasture and limited 
cultivation of intertilled crops helps to maintain good 
soil tilth. Stripcropping, grassed waterways, and diver- 
sions on long slopes help to control erosion. 


CAPABILITY UNIT IVe-2 

This unit consists of shallow to moderately deep, slop- 
ing to moderately steep soils of the Gilpin and Weikert 
series. These soils are on uplands. They formed in ma- 
terial weathered from interbedded shale, siltstone, and 
fine-grained sandstone. The Weikert soils are shaly 
throughout. The available moisture capacity is low to 
moderate, and permeability is moderate to moderately 
ee Runoff is rapid, and the hazard of erosion is 

igh. 

These soils are best suited to crops that tolerate 
drought and that require limited tillage. A cropping 
system of long-term hay or pasture and only limited use 
of intertilled crops helps to control erosion. Strip- 
cropping, diversions, and grassed waterways also help 
to control erosion (fig. 8). 


CAPABILITY UNIT IVe-3 

This unit consists of moderately deep and deep, well- 
drained to somewhat poorly drained, moderately steep 
soils of the Cavode, Ernest, Gilpin, Vandergrift, and 
Wharton series. Except for the Gilpin soils, these soils 
have a seasonal high water table. The available mois- 
ture capacity is moderate to high, and permeability is 
moderate to slow. Runoff is rapid, and the hazard of 
erosion is high, 

The soils of this unit are best suited to crops that 
tolerate some seasonal wetness and that require limited 
tillage. A cropping system of long-term hay and inter- 
tilled crops helps to control erosion. Stripcropping, 
diversions, and grassed waterways on the longer slopes 
also help to control runoff and erosion. 


CAPABILITY UNIT IVe-4 

This unit consists of moderately deep and deep, well- 
drained, sloping soils of the Gilpin and Upshur series. 
These soils are on uplands, The available moisture ca- 
pacity is moderate to high, and permeability is moderate 
to slow. Runoff is medium, and the hazard of erosion is 
moderate. 

The soils of this unit are suited to a cropping system 
that includes crops that require little cultivation and 
several years of hay or pasture. The Upshur soils are 
difficult to manage because of the high content of clay 
in the subsoil. Stripcropping, diversions, and grassed 
waterways on the longer slopes help to control runoff 
and erosion. 

CAPABILITY UNIT Vle-1 

This unit consists of moderately deep and deep, well- 
drained, moderately steep soils of the Gilpin and Upshur 
series. The available moisture capacity is moderate to 
high, and permeability is moderate to slow. Runoff is 
rapid, and the hazard of erosion is high. 
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Figure 8.—Stripcropping on Gilpin-Weikert complex, 15 to 25 percent slopes. 


These soils are best suited to continuous hay or pas- 
ture or to woodland, wildlife habitat, or recreation. A 
continuous plant cover maintains soil tilth and helps to 
control erosion. 


CAPABILITY UNIT VIs-1 

This unit consists of moderately deep and deep, well- 
drained and moderately well drained, nearly level to 
moderately steep soils of the Ernest, Gilpin, Hazleton, 
and Rayne series. These soils are on uplands. Most 
areas are wooded and have stones on the surface. The 
available moisture capacity is moderate to high, and 
permeability is moderately slow to moderately rapid. 
Runoff is moderate to rapid, and the hazard of erosion 
is moderate to high. 

The soils of this unit are best suited to woodland, 
wildlife habitat, and recreation. Thinning forests and 
selective harvesting help to maintain the desired trees. 


CAPABILITY UNIT YVile-1 


This unit consists of shallow to deep, well-drained, 
steep and very steep soils of the Gilpin, Upshur, and 
Weikert series. The available moisture capacity is low 
to high, and permeability is slow to moderately rapid. 
Runoff is rapid, and the hazard of erosion is high. 

These soils are best suited to trees, wildlife habitat, 
and watershed protection. Conifers that tolerate 
drought grow well on areas that need good cover. A 
continuous plant cover helps to control erosion. 


Estimated crop yields 
Table 1 shows the estimated yields for representative 


field and forage crops grown in the county. These esti- 
mates are averages for a period of 10 years or more. 

The estimated yields are given under two levels of 
management. In columns A are the yields to be expected 
under management commonly used by farmers in the 
county. In columns B are yields that can be obtained in 
an average growing season under improved manage- 
ment, 

Under improved management farmers use most of 
the adapted crop varieties, fertilization rates, and in- 
sect and disease control measures currently recom- 
mended. Management practices are applied at the 
proper time and in such a way as to be most effective. 
Soil and water conservation practices such as minimum 
tillage, contour tillage, stripcropping, crop residue man- 
agement, diversions, drainage, and waterways are fol- 
lowed. Irrigation is not considered in these yields. 

The yields in columns B are not intended to be max- 
imum yields obtainable; they vary for the different 
soils, but usually represent an increase over present 
yields for the county. It is expected that yields, espe- 
cially under improved management, will increase 10 to 
25 percent by 1985 as a result of the development of 
new crop varieties and improved technology. Yields in- 
creased about 2 percent per year in Pennsylvania dur- 
ing the 1960’s. 

Mine dumps, Strip mines, Upshur-Gilpin silt loams, 
25 to 35 percent slopes, Urban land, and Weikert and 
Gilpin soils, 25 to 70 percent slopes, were not included 
in the table because they are not suited to the crops 
specified. 


12 


SOIL SURVEY 


TABLE 1.—Estimated average yields per acre of 


[In columns A are estimated yields under management commonly used in the county, and in columns B are estimated yields under 
Mine dumps, Strip mines, Upshur-Gilpin silt loams, 25 to 35 percent slopes, Urban land, and Weikert and Gilpin 


Corn 


Soil 


Grain 


Oats Wheat 


Silage 


Allegheny silt loam, 3 to 8 percent slopes 
Allegheny silt loam, 8 to 15 percent slopes —. 
Cavode silt loam, 3 to 8 percent slopes —__. 
Cavode silt loam, 8 to 15 percent slopes — 
Cavode silt loam, 15 to 25 percent slopes 
Ernest silt loam, 0 to 3 percent slopes ___. 
Ernest silt loam, 3 to 8 percent slopes — 
Ernest silt loam, 8 to 15 percent slopes —_. 
Ernest silt loam, 15 to 25 percent slopes 
Ernest very stony silt loam, 0 to 8 percent slopes 
Ernest very stony silt loam, 8 to 25 percent slopes -. 
Gilpin-Weikert complex, 3 to 8 percent slopes ~_- 
Gilpin-Weikert complex, 8 to 15 percent slopes 
Gilpin-Weikert complex, 15 to 25 percent slopes — 
Hazleton channery loam, 8 to 8 percent slopes ~ 
Hazleton channery loam, 8 to 15 percent slopes 
Hazleton channery loam, 15 to 25 percent slopes — 
Hazleton very stony loam, 8 to 25 percent slopes — 
Melvin silty clay loam -------_-- = 

Pope fine sandy loam 
Pope loam a 
Rainsboro silt loam, 0 to 3 percent slopes 


Rainsboro silt loam, 3 to 8 percent slopes --. 
Rainsboro silt loam, 8 to 15 percent slopes -. 
Rayne silt loam, 3 to 8 percent slopes ___ 
Rayne silt loam, 8 to 15 percent slopes __-_-____. 70 100 14 20 60 70 30 40 
Rayne-Gilpin very stony silt loams, 8 to 25 percent slopes_|________|__.--___j|________|-----___|____--__|-----__-|________ eee 
Steff loam eee —— — 100 130 20 26 65 5 35 40 
Steff loam, high bottom =. 100 130 20 26 70 80 40 45 
Upshur-Gilpin silt loams, 3 to 8 percent slopes 15 95 15 19 60 65 35 40 
Upshur-Gilpin silt loams, 8 to 15 percent slopes _— 70 90 14 18 55 60 30 35 
Upshur-Gilpin silt loams, 15 to 26 percent slopes —s--=5-|-..=~|_- 224/23 4/2 | | ee Le Le 
eikert shaly silt loam, 3 to 8 percent slopes —_~ 35 50 T 10 45 55 20 25 
Weikert shaly silt loam, 8 to 15 percent slopes 30 45 6 9 40 50 15 20 
Wharton silt loam, 8 to 8 percent slopes —-__. 55 90 11 18 65 65 80 40 
Wharton silt loam, 8 to 15 percent slopes _____. 50 80 10 16 50 60 25 85 
Wharton-Gilpin silt loams, 3 to 8 percent slopes - 55 90 11 18 55 65 35 40 
Wharton-Gilpin silt loams, 8 to 15 percent slopes 50 80 10 16 55 60 30 85 
Wharton-Gilpin silt loams, 15 to 25 percent slopes _ 45 70 9 14 50 55 25 30 
Wharton-Vandergrift complex, 3 to 8 percent slopes ~.._ 55 90 11 18 55 65 30 40 
Wharton-Vandergrift complex, 8 to 15 percent slopes ___ 50 80 10 16 50 60 25 35 
Wharton-Vandergrift complex, 15 to 25 percent slopes __ 45 70 9 14 45 55 20 30 
ao, 


Bu 


1 Cow-acre-days is a term used to express the carrying capacity of pasture. It is the number of animal units carried multiplied 
by the number of days the pasture is grazed during a single grazing season without injury to the sod. An acre of pasture that 


Use of the Soils as Woodland?” 


Armstrong County originally had a dense cover of 
trees, but clearing for houses and farms and cutting for 
commercial purposes eliminated the virgin stand of tim- 
ber. Now the commercial woodland occupies 50 percent 
of the land area and consists of second- and third- 
growth stands. 

The principal forest types that make up the present 


* By V. C. Mites, woodland specialist, Soil Conservation Ser- 
vice. 


woodland and the proportionate extent of each in the 
county are as follows (6) *. 


Percent of total 
commercial woodland 
White pine_---_-___________ 5 percent 
Eastern white pine makes 
up 50 percent or more of 


the stand. Other species 


“Italic numbers in parentheses refer to Literature Cited, 
page 71, 
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field and forage crops under two levels of management 


improved management. Dashes in columns indicate that the soil is not suited to the specified crop at the given level of management. 
soils, 25 to 70 percent slopes, were not included in the table because they are not suited to the specified crops] 


po 


Hay Pasture 
Alfalfa-grass mixture Trefoil-grass or Bluegrass Tall grass- 
clover-grass mixture legume mixture 
A B A B A B A B 
Tons Tons Tons Tons Cow-acre- Cow-acre- Cow-acre- Cow-aere- 
days * days? days? days? 
2.0 3.5 80 
19 3.0 1b 
1.5 3.0 60 
1.5 3.0 60 
1.3 2.5 50 
1.6 8.0 65 
La 3.0 70 
17 3.0 70 
16 2.5 65 
a! 55 
= 50 
12 2.0 50 
11 2.0 45 
------------~ <=} ------------0- 35 
2.0 3.5 80 
19 3.0 15 
1.7 3.0 70 
55 
2.0 2.5 80 
< 0 2.7 3.5 110 
3.0 4.5 2.5 3.5 100 
2.2 3.5 18 3.0 710 
2.3 3.5 1.8 3.0 70 
2.0 3.0 LT 3.0 70 
2.6 4.5 2.0 3.5 80 
2.5 4.5 2.0 3.5 ey 
2.5 4.0 2.5 3.5 100 
3.0 4.5 2.7 3.5 110 
2.7 4.0 2.1 3.0 85 
2.6 4.0 21 3.0 85 
avec Re ee a lh ee eee Puente 70 
1.5 2.5 1.2 2.0 50 
1.4 2.0 11 2.0 45 
21 3.5 17 3.0 70 
2.0 3.5 17 3.0 70 
2.1 3.5 16 3.0 65 
2.0 3.5 1.5 3.0 60 
19 3.0 14 2.5 55 
21 3.5 17 3.0 70 
2.0 3.5 Li 3.0 70 
1.9 3.0 15 2.5 60 


provides 30 days of grazing for 2 cows has a carrying capacity of 60 cow-acre-days. 


are yellow-poplar, north- yellow birch are dominant. 

ern red oak, and white oak. Other species are bass- 
Elm-ash-red maple____.____ 25 percent wood, red maple, hemlock, 

White ash, American elm northern red oak, ash, 

and red maple are dom- white pine, black birch, 

inant. Slippery elm, yellow and yellow-poplar. 

birch, blackgum, sycamore Aspen-birch ___------_----- 20 percent 

and hemlock are also pres- Quaking aspen, bigtooth 

ent. aspen, and gray birch are 
Maple-beech-birch _____-__- 18 percent dominant. Other species 


Sugar maple, beech, and are pin cherry, red maple, 
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yellow birch, white pine, 
and sugar maple. 
Oak-hickory --._----------- 30 percent, 
White oak, red oak, hick- 
ory, and in places, black 
oak, are dominant. Other 
species are yellow-poplar, 
shagbark hickory, white 
ash, red maple, beech, and 
blackgum, with an under- 
story of flowering dog- 
wood. 
Other oak types____-------- 2 percent 


Sawtimber makes up about 58 percent of the acreage 
in commercial forest, poletimber 17 percent, and seed- 
lings and saplings 25 percent. The remaining 5 percent 
is classified as nonstocked (6). 

Generally, the soils of Armstrong County can sup- 
port good stands of yellow-poplar, ash, red oak, and 
sugar maple. Trees grow slowly on the shallow soils 
and on the poorly drained, deep soils. 

Of the existing forest in the county, 50 percent is on 
soils that are excellent, very good, or good woodland 
sites, 42 percent is on soils that are fair, and 8 percent 
is on soils that are poor. 

Returns from soils that are excellent, very good, or 
good growing sites generally justify the cost of man- 
agement, but the potential yield, the quality of the 
stand, the species, and the market potential must be 
considered. The species and the number of poor-quality 
stems make investment inadvisable for some areas, and 
converting such areas to their potential capacity may 
not be economically justifiable. 

Returns from fair sites are the most difficult to esti- 
mate. To determine what intensity of management is 
justifiable, it is necessary to evaluate thoroughly the 
species and quality of the stand and to investigate the 
market potential. 

Returns from poor sites generally do not justify the 
cost of management, In most places, however, wood- 
land is the most practical use for these soils because 
they cannot be used profitably for crops or pasture. 

In table 2, the soils of Armstrong County are rated 
as to site quality and maangement problems, and suit- 
able trees for each soil are listed. 

Site quality—Ratings in this column indicate the 
general ability of the soils to produce timber. The rat- 
ings are based on sample plots located within the county 
and in adjacent counties. Other soils in the county that 
have characteristics similar to those of the soils studied 
were assumed to have approximately the same rating. 
The ratings are based on the average height attained by 
the dominant and codominant trees at the age of 50 
years, Foresters using this rating can determine the 
volume of timber that normal stands will produce at 
different ages. 

Yield information on oak is based on data by G. L. 
Schnur (17). A site index of 85 or better is rated ex- 
cellent (published data for oak does not go beyond site 
index 80), and the expected yield at age 50 is 18,750 or 
more board feet per acre (International rule). A site 
index of 75 to 84 is rated very good, and the expected 
yield at age 50 is about 13,750 board feet per acre. A 
site index of 65 to 74 is rated good, and the expected 


yield at age 50 is 9,750 board feet per acre. A site index 
of 55 to 64 is rated fair, and the expected yield at age 
50 is about 6,300 board feet per acre. A site index of 
less than 54 is rated poor, and the expected yield at 
age 50 is less than 3,250 feet per acre. 

Yield information for yellow-poplar is based on data 
from E. F. McCarthy (12). A site index of 95 or more 
is rated excellent, and the expected yield at age 50 is 
32,150 board feet per acre. A site index of 85 to 95 is 
rated very good, and the expected yield at age 50 
is about 24,400 board feet per acre. A site index of 75 to 
85 is rated good, and the expected yield at age 50 is 
17,620 board feet per acre. A site index of 65 to 75 
is rated fair, and the expected yield at age 50 is 11,400 
board feet per acre. A site index of 55 to 65 is rated 
poor, and expected yield at age 50 is 5,600 board feet per 
acre, 

The site index for other trees, such as white pine, 
sugar maple, and ash, vary somewhat, but the better 
sites have the taller trees of the same species. More in- 
formation on site index for other tree species can be 
obtained from the Soil Conservation Service and the 
Pennsylvania Department of Environmental Resources, 
Bureau of Forestry. 

Erosion hazard.—The ratings in this column indicate 
the amount or intensity of practices required to reduce 
or control erosion on the different soils, A rating of 
slight indicates that the risk of erosion is low when 
wood products are harvested, and that few, if any, 
practices are needed to control erosion. A rating of 
moderate indicates that measures to control erosion are 
needed on skid trails and logging roads immediately 
after wood products are harvested. A rating of severe 
means that erosion, especially gullying, is a severe 
hazard when wood products are harvested. Harvesting 
and other operations should be done across the slope as 
much as possible, skid trails and logging roads should 
be laid out on as low grades as possible, and water- 
disposal systems should be carefully maintained during 
logging. Measures to control erosion are needed on log- 
ging roads and skid trails immediately after logging. 

Equipment limitations -—Ratings in this column are 
based on the characteristics of the soils and topographic 
features that restrict or prohibit the use of equipment 
for harvesting trees or planting seedlings. Steepness of 
slope, stoniess, and wetness are the principal soil limita- 
tions that restrict the use of equipment. A rating of 
slight indicates there are few limitations. A rating of 
moderate indicates that some problems exist, such as 
stones and boulders, moderately steep slopes, or wet- 
ness of the soil part of the year. A rating of severe in- 
dicates that prolonged wetness of the soil, steepness, or 
stoniness severely limits the use of equipment. If the 
rating is severe, track-type equipment is best for gen- 
eral use, and winches or similar special equipment are 
needed for some kinds of work. 

Seedling mortality Seedling mortality refers to the 
loss of naturally occurring or planted tree seedlings re- 
sulting from unfavorable characteristics of the soils. A 
rating of slight indicates that less than 25 percent of 
the planted seedlings are likely to die; adequate restock- 
ing ordinarily results from natural regeneration. A 
rating of moderate indicates that between 25 and 50 
percent of the planted seedlings are likely to die, and 
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some replanting is ordinarily needed. Natural regenera- 
tion cannot always be relied upon for adequate and 
early restocking. A rating of severe indicates that more 
than 50 percent of planted seedlings are likely to die, 
and special preparation of the seedbed, superior plant- 
ing techniques, and considerable replanting are needed 
for adequate and immediate restocking. Restocking can- 
not be expected to result from natural regeneration. 

Plant competitionPlant competition refers to the 
rate at which brush, grass, and undesirable trees are 
likely to invade the stand on different kinds of soil. 
Plant competition is slight if unwanted plants do not 
prevent adequate natural regeneration and early growth 
or interfere with adequate development of planted seed- 
lings. It is moderate if competing plants delay natural 
or artificial regeneration but do not prevent the natural 
development of a fully stocked, normal stand. Competi- 
tion is severe if adequate natural or artificial regenera- 
tion can be obtained only by intensive site preparation 
and maintenance that includes weeding. 

Windthrow hazard—The ratings for windthrow haz- 
ard are based on the factors that control the develop- 
ment of tree roots. A rating of slight indicates that 
normally no trees are blown down by the wind. A rating 
of moderate indicates that some trees are expected to 
be blown down during periods of high wind if the soil 
is excessively wet. A rating of severe indicates that 
many trees are expected to be blown down during 
periods of moderate or high wind if the soil is wet. 

Suitable trees.—The trees listed in this column are 
fast growing and have high economic value. Trees that 
should be favored in existing stands and trees suitable 
for planting are listed. 


Wildlife * 


The kind and abundance of wildlife depend on the 
kind of soil. The soil affects wildlife through its in- 
fluence on vegetation, which provides food and cover. 
If the natural soil is altered by drainage or by other 
practices used in managing farms or woodland, the kind 
and pattern of vegetation change. Because of the change 
in vegetation, there may also be a change in the kind 
and number of wildlife. 

All the soils in Armstrong County can produce some 
kind of wildlife habitat. Crops are more valuable than 
wildlife on soils in capability classes I, II, III, IV, al- 
though wildlife may be plentiful on these soils. Soils in 
classes VI and VII generally are used for wildlife hab- 
itat; they are better suited to wildlife habitat and wood- 
land than to crops. 

Many practices that are used primarily to improve 
the soils and to increase crop production also benefit 
wildlife. Contour stripcropping and crop rotation pro- 
vide a mixture of cover and increase the amount of 
food and cover that wildlife can use. During winter, 
cover crops and crop residue are used by wildlife for 
food and cover. Diversion terraces and grassed water- 
ways provide travel lanes and nesting places. Food and 
cover for wildlife are increased by fertilizing and liming 
the soils. 

Practices used primarily to benefit wildlife supple- 


*By CuiaytTon L. HEINEY, wildlife biologist, Soil Conservation 
Service. 


ment the practices used primarily to increase crop 
yields. Planting grasses and legumes along field bor- 
ders provides nesting places and food for wildlife. 
Hedgerows planted on cropland furnish travel lanes, 
food, and cover, and they also fence the field and give 
some protection to the soils. Small patches of corn, 
small grain, and soybeans that are planted to supply 
food for wildlife are particularly valuable in abandoned 
or idle areas, especially if these patches are located near 
good cover or between wooded areas and open fields. 

Habitat for wetland wildlife can be made or improved 
by digging ponds in pastures or by installing special 
structures for water control in marshy areas to form 
shallow water impoundments. 

Ponds can be stocked with fish, and they can be used 
by migratory waterfowl] as resting places. If shrubs and 
trees are planted around ponds, they will attract many 
other kinds of wildlife. Because many of the soils in 
the county are not suitable as sites for ponds, the site 
should be selected with care. 

Shallow impoundments are breeding grounds and 
feeding areas for waterfowl and shorebirds. They also 
attract muskrat, mink, and other furbearers. 

Pollution and erosion sediment are the greatest dan- 
gers to fish in the county. Fish are killed by industrial 
waste, sewage, insecticides, and herbicides. Sediment 
is particularly damaging. As sediment is washed into 
rivers and streams, it settles and covers spawning beds 
and recently hatched fish. The sediment destroys food 
and food-producing areas. By filling pools, sediment 
causes water temperature to rise to a point that is harm- 
ful to fish. Much of the sediment is eroded from stream- 
banks. This erosion is commonly caused by overgrazing, 
which should be controlled. Streambanks can be pro- 
tected by vegetation. To significantly reduce sediment, 
the entire watershed should be protected. 


Kinds of wildlife 


White-tailed deer are abundant throughout Arm- 
strong County. They live where there is a combination 
of brush or young trees, fewer mature trees, and small 
open areas. 

Black bears have been seen recently in the rugged 
hills adjacent to the Allegheny River and its major trib- 
ie mainly within the Weikert-Gilpin soil associa- 

ion, 

Wild turkeys inhabit parts of the county, and their 
population seems to be increasing. They live mainly in 
rugged woodland, unbroken by farms, within the 
Weikert-Gilpin soil association in Nichols Run, West 
Winfield, and Mahoning Townships. 

Gray and fox squirrels inhabit Armstrong County. 
Fox squirrels are found where cornfields are inter- 
spersed with woodland. Gray squirrels are more widely 
distributed. They inhabit most of the county, especially 
woodland where oaks and hickory are dominant. The 
distribution and abundance of both species vary from 
year to year, depending on the amount of food available. 

Ruffed grouse are distributed throughout the county, 
especially within the Weikert-Gilpin and the Gilpin- 
Weikert-Ernest soil associations. Idle land, strip mines, 
and woodland provide brushy areas and grapevines that 
make good habitat for grouse. 

Part of the southern half of the county is classified 
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TABLE 2,—Soil 


[Mine dumps (Ms} and Strip mines (Sm) are not listed in the table. For information about revegetating these 


Se 
Soil series Site 
and quality . 
map symbols Erosion 
hazard 
Allegheny: AIB, AIC -_--| Very good --------.---| Slight:.2222-22- ep eeent 
Cavode: CaB, CaC, CaD _| Very good ------------ Slight for CaB, moder- 
ate for CaC, and 
severe for CaD. 
Ernest: nA, EnB, EnC, Very good ~-----------| Slight for EnA, EnB, and 
EnD, ErB, ErD. ErB, moderate for EnC 
and ErD, and severe 
for EnD. 
Gilpin: GwB, GwC, GwD _ 
Hazleton: HaB, HaC, 
HaD, HID. 
Rainsboro: RaA, RaB, Good ~---------------- Slight for ReA and RaB, 
Rac. and moderate for 
Rac. 
Rayne: RnB, RnC, RpD ~-| Very good —----~------| Slight for RnB and RnC, 


Steff: Se, Sf 


Upshur: UgB, UgC, UgD, | Good 
UgE. 


Urban land: Ur. 
Not suited to com- 
mercial trees. 


Weikert: WeB, WeC, Fair for WeB and WeC, 
WKF. and good for WkF, 
Wharton: WrB, WrC, Very good ~~-.-.--~~-- 
WB, WiC, WtD, WvB, 
WC, WvD. 


and moderate for 
RpD. 


Slight for UgB, moder- 
ate for UgC, and se- 
vere for UgD and UgE. 


Slight for WeB and 
WeC, and moderate 
for WkF. 


Slight for WrB, W+B, 
and WvB, moderate 
for WrC, WIC, and 
WyvC, and severe for 
WtD and WyvD. 


Management problems 


Equipment 
limitations 


Moderate 


Slight for EnA, EnB, EnC 
and ErB, and moder- 
ate for EnD and ErD. 


Slight for GwB and GwC, 
and moderate for 
GwD. 


Slight for HaB and HaC, 
and moderate for HaD 
and HID. 


Slight for RnB and RnaC 
and moderate for 
RpD. 


Moderate for UgB and 
UgC, and severe for 
UgD and UgE. 


Slight for WeB and 
WeC, and severe for 
WKF. 


Slight for WrB, WrC, WB, 
WtC, WvB, and WvC, 
and moderate for WtD 
and WvD. 


Seedling 
mortality 


Slight __. 


Moderate 


Slight 


Moderate 


Slight 


Slight for RnB and RnC, 
and moderate for 
RpD. 


Slight 


Moderate for WkF, and 
severe for WeB and 
WeC. 
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interpretations for woodland 


land types, see “A Guide for Revegetation of Bituminous Strip Mine Spoils in Pennsylvania” (16) ] 


Management problems—Continued 
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Plant competition Windthrow 
hazard 
Conifers Hardwoods 
Severe ~..--.-.--------| Moderate ~-----.-----_ Slight: 2-.--2-2---2-=_/ 
Severe: 26. 5s eke Severe -------------~_| Moderate ______------- 
Severe ________________| Moderate ~-----------_ Slight. .222s-s2.-==-=.. 


Severe 


Severe 


Severe 


Moderate 


Slight for WeB and 
WeC, and moderate 
for WkF. 


Severe __ 


Severe 


Moderate 


Moderate 


Moderate for We8 and 
WeC, and slight for 
WKF, 


Suitable trees— 
To favor in For planting 
existing or 
stands seeding 


Yellow-poplar, red oak, 
sugar maple, black 
walnut, ash. 


Yellow-poplar, ash, 
white pine, red oak, 
sugar maple. 


Yellow-poplar, red oak, 
ash, sugar maple. 


Red oak, ash, sugar 
maple, yellow-poplar, 
Virginia pine. 


Red oak, ash, yellow- 
poplar, black oak, 
sugar maple, white 
pine, 


Red maple, sycamore ~___! 


Yellow-poplar, red oak, 
sugar maple, black 
walnut, ash, white 
pine, 


Red oak, sugar maple, 
yellow-poplar, ash. 


Red oak, ash, Virginia 
pine, black oak, 
sugar maple, yellow- 
poplar. 


Red oak, ash, white 
pine, yellow-poplar, 
sugar maple, black 
walnut. 


Red oak, ash, sugar 
maple, Virginia pine, 
white pine, yellow- 
poplar. 


Red oak, chestnut oak, 
Virginia pine, black 
oak (WeB, WeC); red 
oak, ash, Virginia 
pine, yellow-poplar, 
sugar maple (WKF). 


Yellow-poplar, red oak, 
ash, sugar maple, 
white pine. 


Yellow-poplar, larch, 
Virginia pine, black 
walnut, Norway 
spruce, white pine. 


Yellow-poplar, Norway 
spruce, white pine, 
larch, white spruce. 


Yellow-poplar, larch, 
Norway spruce, 
white spruce, 
white pine. 


Yellow-poplar, red pine, 
Norway spruce, larch, 
Virginia pine, white 
pine. 


Yellow-poplar, red pine, 
Norway spruce, larch, 
Virginia pine, white 
pine. 


White pine, white 
spruce. 


Yellow-poplar, larch, 
Norway spruce, black 
walnut, red pine, 
white pine. 


Yellow-poplar, Norway 
spruce, white pine, 
larch, Virginia pine, 
red pine, 


Yellow-poplar, red pine, 
Norway spruce, larch, 
Virginia pine, white 
pine. 


Yellow-poplar, larch, 
white pine, black wal- 
nut, Norway spruce. 


Yellow-poplar, Norway 
spruce, red pine, 
white pine, larch, 
Virginia pine. 


Red pine, Virginia pine, 
white pine (WeB, 
WeC}; larch, red pine, 
Norway spruce, 
yellow-poplar, Virginia 

ine, white pine 
WKF). 


Yellow-poplar, larch, red 
pine, Norway spruce, 
white pine. 
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as second class pheasant range. Local populations of 
pheasant are established, and there is some natural re- 
production. Survival is low, however, and annual stock- 
ing is necessary. The largest pheasant population is 
within the Wharton-Rayne-Cavode soil association near 
Worthington and Cowansville, where small grain is the 
main crop. 

Cottontail rabbits are abundant throughout Arm- 
strong County. Farmland on the rolling hills and small 
timber operations provide ideal habitat for rabbits. The 
urban areas also support a large population of rabbits 
because the shrubbery and flower gardens provide good 
habitat. 

Bobwhite quail inhabit parts of the Gilpin-Weikert- 
Ernest soil association where weeds and brush grow on 
idle land. 

A large population of mourning doves lives within 
the Wharton-Rayne-Cavode soil association, which is 
mostly clean farmed. Smaller populations of doves are 
scattered elsewhere in the county. 

Woodcock inhabit the bottom land where alders are 
dominant within the Rainsboro-Melvin-Steff soil asso- 
ciation. Loamy, lighter textured soils produce the best 
habitat for woodcock. 

Many species of migrating waterfowl, such as 
whistling swans and Canada geese, can be found on the 
Allegheny River and other water areas in spring and 
fall. Goldeneyes, scaup, and buffle heads winter on the 
river. Woodducks nest along Crooked Creek, where old 
oak and walnut trees furnish good habitat. 

Red and gray fox are distributed throughout Arm- 
strong County. Red fox inhabit farms, and gray fox 
occupy woodland. Mange and other diseases have deci- 
mated their population in recent years. 

Muskrat and mink are common along waterways. One 
beaver colony is located on the Allegheny River below 
lock number 9, and another is located on Glade Run be- 
low Cowansville, where ironwood, aspen, and old apple 
trees furnish food. Raccoons and woodchucks are abun- 
dant throughout the county. 

The Allegheny River provides excellent fishing for 
muskellunge, northern pike, large and smallmouth bass, 
walleyes, and other warm-water fish. The fishing is 
especially good below the locks, where concentrations 
of dissolved oxygen are highest. 

Keystone Lake also provides good warm-water fish- 
ing. Put-and-take trout fishing is maintained on thir- 
teen streams and on two lakes. 


Suitability of the soils for wildlife habitat 


In table 3, the soils of Armstrong County are rated 
according to their suitability for six kinds of wildlife 
food and cover, two kinds of water developments, and 
three groups of wildlife (1). 

On well suited soils, habitat generally is easily 
created, improved, or maintained, Few limitations effect 
management, and results are satisfactory. 

On suited soils, habitat can be created, improved, or 
maintained, but limitations are moderate. A moderate 
intensity of management and fairly frequent attention 
may be needed to obtain satisfactory results. 

On poorly suited soils, habitat generally can be 
created, improved, or maintained, but limitations are 
severe. Habitat management may be difficult and ex- 


pensive and require intensive effort. Satisfactory re- 
sults are questionable. 

On unsuitable soils, it is impractical to create, im- 
prove, or maintain habitat because of very severe lim- 
itations. Unsatisfactory results are probable. 

Not considered in the ratings are present land use, 
the location of a soil in relation to other soils, and the 
mobility of wildlife. 

The elements of wildlife habitat and the kinds of 
wildlife in table 3 are defined in the following para- 
graphs, 

Grain and seed crops are domestic grains or seed- 
producing annual herbaceous plants that are planted to 
produce food for wildlife. Examples are corn, sorghum, 
wheat, millet, buckwheat, soybeans, and sunflower. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes that are planted to furnish 
food and cover for wildlife. Examples are fescue, brome, 
bluegrass, timothy, redtop, orchardgrass, reed canary- 
grass, clover, trefoil, alfalfa, and sericea lespedeza. 

Wild herbaceous upland plants are native or intro- 
duced perennial grasses or forbs that generally are 
established naturally and that provide food and cover 
mainly for upland wildlife. Examples are ragweed, 
wheatgrass, wildrye, oatgrass, pokeweed, strawberry, 
beggarweed, goldenrod, and dandelion. 

Hardwood plants are deciduous trees, shrubs, and 
woody vines that produce fruit, nuts, buds, catkins, 
twigs, or foliage that are used as food by wildlife. They 
commonly are established naturally, but they may be 
planted. Examples are oak, beech, cherry hawthorn, 
dogwood, viburnums, holly, maple, birch, and poplar. 
Smaller plants include grape, honeysuckle, blueberry, 
briers, greenbrier, raspberry, and rose. 

Coniferous plants are cone-bearing trees and shrubs 
that are important to wildlife primarily as cover but 
that also furnish food in the form of browse, seeds, or 
cones. These trees and shrubs commonly are established 
naturally, but they may be planted. Examples are pine, 
spruce, white-cedar, hemlock, fir, redcedar, juniper, and 
yew. 

Wild herbaceous wetland plants are annual and per- 
ennial grasses and grasslike plants on moist or wet 
sites. These plants do not include submerged or floating 
aquatic plants that produce the food and cover used 
mainly by wetland wildlife. Examples of wetland food 
plants are smartweed, wild millet, bulrushes, sedges, 
wildrice, switchgrass, reed canarygrass, and cattails. 

Shallow water developments are areas of water that 
have been made by building low dikes or levees, by 
digging shallow excavations, or by building devices to 
control the water of marshy streams or channels, 

_ Shallow excavated ponds are dugout areas or a com- 
bination of dugout areas and low dikes that hold water 
of suitable quality, depth, and supply for fish or wild- 
life. Such a pond should have a surface area of at least 
one-quarter acre and an average depth of 6 feet or 
more in at least one-fourth of the area. Also required is 
a water table that is permanently high or another 
source of unpolluted water of low acidity. 

Each rating for the kinds of wildlife in table 3 is 
based on the ratings of the elements of wildlife habitat. 

Openland wildlife are birds and mammals that in- 
habit fields, meadows, pastures, and nonforested, over- 
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grown land. Examples are quail, ring-necked pheasant, 
mourning dove, woodcock, cottontail rabbit, meadow 
lark, killdeer, and field sparrow. 

Woodland wildlife are birds and mammals that in- 
habit woodland. Examples are ruffed grouse, wild tur- 
key, wood thrush, warbler, vireo, deer, squirrel, and 
raccoon. 

Wetland wildlife are birds and mammals that in- 
habit swamps, marshes, and open water areas. Ex- 
amples are ducks, geese, heron, snipe, rail, coot, 
muskrat, mink, and beaver. 


Engineering Uses of the Soils® 


This section is useful to planning commissions, town 
and city managers, land developers, engineers, contrac- 
tors, farmers, and others who need information about 
soils used as structural material or as foundation on 
which structures are built. 

Among properties of soils highly important in en- 
gineering are permeability, strength, compaction char- 
acteristics, drainage, shrink-swell potential, grain size, 
plasticity, and reaction. Also important are depth to the 
water table, depth to bedrock, and slope. These proper- 
ties, in various degrees and combinations, affect con- 
struction and maintenance of roads, airports, pipelines, 
foundations for small buildings, irrigation systems, 
ponds and smail dams, and systems for disposal of 
sewage and refuse. 

Information in this section of the soil survey can be 
helpful to those who— 


1. Select potential residential, industrial, com- 
mercial, and recreation areas, 

2. Evaluate alternate routes for roads, highways, 
pipelines, and underground cables. 

3. Seek sources of gravel, sand, or clay. 

4. Plan farm drainage systems, irrigation sys- 
tems, ponds, terraces, and other structures for 
controlling water and conserving soil. 

5. Correlate performance of structures already 
built with properties of the soils on which they 
are built, to help predict performance of struc- 
tures on the same or similar kinds of soil in 
other locations. 

6. Predict the trafficability of soils for cross- 
country movement vehicles and construction 
equipment, 

7. Develop preliminary estimates pertinent to 
construction in a particular area. 


Most of the information in this section is presented in 
tables. Table 4 shows estimated soil properties signifi- 
cant to engineering. Table 5 gives interpretations for 
various engineering uses. Table 6 shows the results of 
engineering laboratory tests on soil samples. 

This information, along with the soil map and data 
in other parts of this publication, can be used to make 
interpretations in addition to those given in tables 4 
and 5, and it also can be used to make useful maps. 

This information, however, does not eliminate the 
need for further investigation at sites selected for en- 
gineering works, especially works that involve heavy 


*JOHN JAQUISH, engineer, Soil Conservation Service, helped 
prepare this section. 


loads or that require excavations to depths greater 
than those shown in the tables, generally depths of more 
than 6 feet. Also, inspection of sites, especially the small 
ones, is needed because many delineated areas of a 
given soil can include small areas of other kinds of soil 
that have strongly contrasting properties and different 
suitability or limitations for soil engineering. 

Some of the terms in this soil survey have special 
meaning to soil scientists. The Glossary defines many 
of the terms commonly used in soil science. 


Engineering soil classification systems 


The two systems most commonly used in classifying 
samples of soils for engineering are the Unified system 
(8) used by SCS engineers, the Department of Defense, 
and others, and the system adopted by the American 
Association of State Highway and Transportation Of- 
ficials (AASHTO) (2). 

In the Unified system, soils are classified according 
to particle-size distribution, plasticity, liquid limit, and 
organic matter. Soils are grouped in 15 classes. There 
are eight classes of coarse-grained soils, identified as 
GW, GP, GM, GC, SW, SP, SM, and SC; six classes of 
fine-grained soils, identified as ML, CL, OL, MH, CH, 
and OH; and one class of highly organic soils, identi- 
fied as Pt. Soils on the borderline between two classes 
ee aes by symbols for both classes, for example, 


ML. 

The AASHTO system is used to classify soils ac- 
cording to those properties that affect use in highway 
construction and maintenance. In this system, a soil is 
placed in one of seven basic groups ranging from A-1 
through A-—7 on the basis of grain-size distribution, 
liquid limit, and plasticity index. In group A-1 are 
gravelly soils of high bearing strength, or the best 
soils for subgrade (foundation). At the other extreme, 
in group A-7, are clay soils that have low strength 
when wet and that are the poorest soils for subgrade. 
Where laboratory data are available to justify a 
further breakdown, the A-1, A-2, and A~7 groups 
are divided as follows: A—l-a, A-1-b, A-2-4, A-2-5, 
A-2-6, A-2-7, A--7-5, and A-7-6. As additional refine- 
ment, the engineering value of a soil material can be 
indicated by a group index number. Group indexes 
range from 0 for the best material to 20 or more for 
the poorest. The AASHTO classification for tested 
soils, with group index numbers in parentheses, is 
shown in table 6; the estimated classification, without 
group index numbers, is given in table 4 for all soils 
mapped in the survey area, 


Soil properties significant in engineering 


Several estimated soil properties significant in en- 
gineering are given in table 4. These estimates are 
made for typical soil profiles, by layers sufficiently dif- 
ferent to have different significance for soil engineer- 
ing. The estimates are based on field observations made 
in the course of mapping, on test data for these and 
similar soils, and on experience with the same kinds of 
soil in other counties. Following are explanations of 
some of the columns in table 4. 

Depth to seasonal water table is the distance from 
the surface of the soil to the highest level that ground 
water reaches in the soil in most years. 
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TABLE 3.—Soil suitability 


Elements of wildlife habitat 


Soil far 
ani 
map symbols Grain and Grasses and Wild herbaceous Hardwood trees 
seed crops legumes upland plants and plants 
Well suited _------_ Well suited _---__-- 
Well suited __— Well suited --__ 
Well suited _ -| Well suited —~ = 


Gilpin: GwB, GwC, GwD --_--.--------- Unsuited ~--------- 
Hazleton: 

Hab; HaG; aD 2250 ce ccee ese] Suited ~----..----- 

HID: ete echo een tseeeeses- Unsuited ~--_------ 
Melvine: Ms: qsciecekessc ce cece Poorly suited ~--.-- 
Mine dumps: Ms. 

Too variable to be rated. 
Pope: Suited) jus2-ns2-3-! 
Rainsboro: F 
Well suited —-~ 


Strip mines: Sm. 


Too variable to be rated. 


Suited 
Poorly suited — 
Unsuited 


Urban land: Ur. 
Too variable to be rated. 


Weikert: WeB, WeC, WkF 


Wharton: 
WrB, WrC, WvC 


Well suited 
Suited 
Poorly suited ~~. 


Poorly suited 


Well suited __-- 
Poorly suited __ 


Suited 


Well suited 


Well suited ____ 
Well suited --__ 


Well suited ~-__ 
Suited 


Well suited ---- 
Well suited ..... 


Suited __ 
Suited 


Poorly suited 


Well suited _..----- 
Well suited 
Suited _-__ 
Well suited 
Suited 


Well suited ___ 


Well suited ___ 
Well suited _ | 
Well suited — | 
Poorly suited ~-. 


Poorly suited 


Well suited _.-__ 
Poorly suited 


Suited 


Well suited 


Well suited ___. 
Well suited —__ 


Well suited ___ 
Well suited ___. 


Well suited .-- 
Well suited ._- 


Well suited ~-_ 


Depth to bedrock is the distance from the surface of 
the soil to the rock layer. 

Soil texture is described in table 4 in the standard 
terms used by the Department of Agriculture. These 
terms take into account the relative percentage of sand, 
silt, and clay in the soil material that is less than 2 mil- 
limeters in diameter. “Loam,” for example, is soil ma- 
terial that contains 7 to 27 percent clay, 28 to 50 


Well suited .--_ 


Well suited _..----- 
Well suited __. 
Well suited 
Suited 


suited 


Unsuited 


Well suited __ 
Suited __ 
Suited __ 


Well suited 


percent silt, and less than 52 percent sand. If the soil 
contains gravel or other particles coarser than sand, an 
appropriate modifier is added, for example, “gravelly 
loamy sand.” “Sand,” “silt,” “clay,” and some of the 
other terms used are defined in the Glossary of this soil 


survey. 


Permeability is that quality of a soil that enables it 
to transmit water or air. It is estimated on the basis 


for wildlife habitat 
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Elements of wildlife habitat—continued 


Kinds of wildlife 


Coniferous 
plants 


Wild herbaceous 
wetland plants 


Shallow water 
developments 


Shallow exca- 
vated ponds 


Openland 
wildlife 


Well suited 


Well suited 
Well suited 
Well suited 


Well suited 
Well suited 
Well suited 
Suited 


Well suited 
Suited ~------.. 


Well suited 


Well suited 
Well suited 


Well suited 
Well suited 


Unsuited 


Well suited 
Suited — 
Suited — 
Well suite: 
Well suited 


Unsuited 


Poorly suited _-_ 
Unsuited _. = 
Unsuited —_. 


Poorly suited ~- 


Poorly suited 


Unsuited 


Poorly suited ... 
Unsuited 


Unsuited 
Unsuited 


Poorly suited ___ 
Poorly suited ~-_ 


Unsuited -_--___ 
Unsuited _ 
Unsuited _______ 


Unsuited 


Unsuited 
Unsuited 
Unsuited 
Poorly s 
Unsuited —_. 


of those soil characteristics observed in the field, par- 
ticularly structure and texture. The estimates in table 
4 do not take into account lateral seepage or such tran- 


Unsuited 
Unsuited — 
Unsuited 


Poorly suited ___ 
Unsuited - 


Unsuited 


Poorly suited --_ 
Unsuited 


Poorly suited _-_ 
Poorly suited ___ 


sient soil features as plowpans and surface crusts. 


Available moisture capacity is the ability of soils to 
hold water for use by most plants. It is commonly de- 
fined as the difference between the amount of water in 


| Unsuited 


Unsuited 


Unsuited —-- 
Unsuited — 
Unsuited —_.. 


Poorly suited _-_ 
Unsuited ~~~. 
Unsuited — 
Unsuited -_- 


Unsuited 


Unsuited ~~. 
Unsuited ~__ 


Unsuited 


Poorly suited ~~. 
Unsuited _____ 


Unsuited _ 


Poorly suited _. 
Poorly suited 


Unsuited 


Unsuited — 
Unsuited _ 
Unsuited — 
Poorly suite 
Unsuited 


Well suited 


Suited 
Poorly suited _.. 


Poorly suited -__ 


Well suited 
Poorly suited —__| 


Poorly suited —__| 


Well suited 


Well suited _. 
Well suited _. 


Poorly suited 


Poorly suited _. 


Well suited _____ 
Well suited _ 
Suited ~-___ 
Well suited 
Suited 


sary. 


Woodland Wetland 

wildlife wildlife 
Well suited _____ Unsuited. 
Well suited -____ Unsuited. 
Well suited _. Unsuited. 
Well suited _____ Unsuited. 


Suite 


Well suited 
Well suited — 


Well suited 
Well suited — 


Unsuited 


Well suited 
Suited __ 
Suited __ 
Well suite 


Poorly suited. 
Unsuited. 
Unsuited. 
Unsuited. 


Unsuited. 
Unsuited. 
Unsuited. 
Suited. 


Unsuited. 


Poorly suited. 
Unsuited. 


Unsuited. 
Unsuited. 


Unsuited. 
Unsuited. 


Unsuited. 
Unsuited. 
Unsuited. 


Unsuited. 


Unsuited. 
Unsuited. 
Unsuited. 
Poorly suited. 
Unsuited. 


the soil at field capacity and the amount at the wilting 
point of most crops. 

Reaction is the degree of acidity or alkalinity of a 
soil, expressed in pH values. The pH values and terms 
used to describe soil reaction are explained in the Glos- 


Compaction (or moisture-density) data are impor- 
tant in earthwork. If a soil material is compacted at 
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SOIL SURVEY 


TABLE 4.—Estimated soil properties 


{An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The 
the first column. The symbol > means 


Soil series 


an 
map symbols 


Depth to— 


Depth 


Classification 


Seasonal 
water 
table 


Bedrock 


from 
surface 


Unified 


AASHTO 


USDA 
texture 


Coarse 

fraction 

greater 
than 

3 inches 


Percentage passing 
sieve— 


No, 4 
(4.7 mm) 


No, 10 
(2.0 mm) 


Allegheny: AIB, AIC 


Cavode: CaB, CaC, CaD --_ 


Ernest: EnA, EnB, EnC, 
EnD, ErB, ErD. 


*Gilpin: GwB, GwC, GwD __ 
For the Weikert part, 
see the Weikert 
series. 


Hazleton: HaB, HaC, HaD, 


HID. 


Feet Feet 


>3 >6 


%-1% | 3%-6 


1%-3 >6 


>3 1%-3% 


>3 3%-5 


Inches 


0-9 
9-40 


40-52 


52-84 


0-5 
5-26 


26-48 


48 


0-8 
8-50 


50-74 


0-26 


26-34 


34 


0-17 


17-36 
36-48 


48 


GM, ML 


GM, ML 
SM, GM 


A-2, A-4 
A-2, A-4 


Silt loam —-- 
Loam, sandy 
clay loam. 
Very 
gravell 
loam, clay 
loam. 
Very shaly 
clay. 


Silt loam —__ 
Silty clay 
loam, 
Shaly silty 
clay loam, 
shaly clay. 
Acid gray 
shale 
bedrock, 


Silt loam __- 
Silt loam, 
silty clay 
loam, shaly 
silt loam. 
Shaly silt 
loam, shaly 
silty clay. 


Silt loam, 
silty clay 
loam. 

Shaly silt 


rippable 
shale bed- 
rock, 


Channery 
loam, 
channery 
sandy 
loam. 

Very chan- 
nery loam. 

Very chan- 
nery loamy 
sand, very 
channery 
loam. 

Grayish- 
brown, 
fractured 
sandstone. 


Percent 


0-15 
0-15 


0-45 


0-45 


0-5 
0-5 


0-10 


0-15 


0-15 


5-25 


0-20 


0-35 


0-30 


10-40 
10-50 


90-100 
70-95 


35-70 


90-100 
70-100 


50-95 


45-15 35-60 


90-100 
75-95 


25-85 


90-100 
80-95 


60-90 


70-100 
70-100 


75-100 
75-100 


70-95 60-95 


85-100 60-90 


40-70 20-65 


50-85 


40-75 


50-85 
45-85 


40-80 
35-75 


significant in engineering 
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soils in such mapping units may have different properties, and for this reason it is necessary to refer to other series as indicated in 
more than; the symbol < means less than] 


Percentage passing 
sieve—Continued 
No. 40 No. 200 
(0.42 mm) | (0.074 mm) 

85-100 70-90 
65-95 45-95 
25-50 15-40 
25-50 15-30 
85-95 80-90 
70-90 60-90 
25-80 25-75 
70-95 60-95 
70-965 65-95 
50-95 40-95 
60-85 60-85 
15-55 15-50 
35-65 15-55 
40-75 20-55 
25-65 15-40 


Perme- 
ability 


Inches per 
7 


0.6-2.0 
0.6-2.0 


0.6-6.0 
0.6-2.0 
0.6-2.0 


<0.2 
<0.2 


eed 
Pe 
on 
ao 


0.2-0.6 


0.6-2.0 


0.6-2.0 


2.0-6.0 


2.0-6.0 
2.0-6.0 


Available 
moisture 
capacity 


Inches per 
inch of soil 


0.18-0.20 
0,12-0.16 


0.06-0.12 


0.05-0.08 


0.18-0.20 
0.10-0.14 


0.08-0.12 


0.14-0.20 
0.10-0.14 


0.08-0.12 


0.16-0.18 


0.07-0.13 


0.08-0.12 


0.06-0.12 
0.03-0.06 


Optimum 


Reaction | moisture | Maximum | Shrink-swell 
for ry potential 

compaction | density 

pH Percent Pounds per 

cubte foot 

a 

4,5-5.5 10-15 110-125 
4,5-5.5 5-10 125-130 | Low ~__--__ 
4,5-5.5 5-10 125-180 | Low —~-----| 
CS Rope ae er Low .....-_ 
4.0-5.0 15-18 100-110 | Moderate ___ 
4.0-5.0 12-15 115-120 | Moderate ___| 
4526.5) | oon 2 fea Low ------_' 
4,5-5.5 15-19 102-112 | Moderate —__ 
4,.5-5.5 12-17 114-120 | Moderate ~__ 
CO a aera es tee rome Low ------- 
4,5-5.5 11-14 114-120 | Low ~-_~---_| 
4.02610) [boson 2522-5 |socceseses| Tow’ 2222s 
4.0-5.0 10-15 115-123 | Low ~------| 
4.0-5.0 9-18 115-125 | Low ____--_ 


Corrosivity to— 


Steel Concrete 


Moderate. 

Moderate. 
Low ~_-----| Moderate. 
Low ..=..._ Moderate. 
High ....2-| Moderate. 
High ~.--.-_| High. 
High: -.=2| High. 
Moderate _-_| Moderate. 
High =.=: Moderate. 
High —---~..| Moderate 
Low s.---+- Moderate. 
Moderate ___| Moderate. 
Low —__-___ High. 
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SOIL SURVEY 


TABLE 4.—Estimated soil properties 


Soil series 
and 
map symbols 


Depth to— 


Seasonal 
water 
table 


Depth 


Classification 


Bedrock 


from 
surface 
Unified 


AASHTO 


USDA 
texture 


Coarse 
fraction 
greater 
than 
3 inches 


Percentage passing 
sieve— 


No. 4 
(4.7mm) 


No. 10 
(2.0 mm) 


Mine dumps: Ms. 
Properties are too 
variable to be 
estimated. 


Rainsboro: RaA, RaB, RaC _ 


*Rayne: RnB, RnC, RpD —__ 
For the Gilpin part of 
RpD, see the Gilpin 
series. 


Steff: Se, Sf __ 


Strip mines: Sm, 
Properties are too 
variable to be 
estimated. 


*Upshur: 
U 


UgB, UgC, UgD, 


gE. 

For the Gilpin part, 
see the Gilpin 
series. 


Feet 


10-% 


*>3 


1%-3 


>3 


*1%-8 


>3 


Feet 


4-64 


>5 


>6 


3%-5 


>5 


3%-6 


Inches 


0-9 
9-52 


ML, CL 
CL, ML 


52-60 | ML, CL, 


GM, GC, 
sc 


0-42 | ML, CL, 


SM, GM 


42-60 


60 


0-45 | ML 


45-70 


SM, ML, 
GM 


A-2, A-4 


Silty clay 
loam. 

Silty clay 
loam, silt 
loam, 
loam. 

Very 
gravell; 
sandy clay 
loam. 


i Silt loam, 


loam, fine 
sandy 
loam. 
Gravelly 
loamy 
sand. 


Silt loam __- 

Silty clay 
loam, silt 
loam. 

Clay loam, 
sandy clay 
loam. 


Silt loam .-- 

Shaly silty 
clay loam, 
very shaly 
silt loam. 

Grayish 
brown, 
rippable 
shale bed- 
rock, 


Silty clay 
loam, silt 
loam, 
loam. 

Sandy loam, 
fine sandy 
loam, 
gravelly 
sandy 
loam. 


Silt loam ___. 


Silty clay, 
clay. 

Very shaly 
silty clay. 


_| Red shale 


bedrock. 


Percent 


0-10 


0-5 


0-20 
0-30 


90-100 
85-100 


45-75 


75-100 


75-100 


90-100 


90-100 


75-100 


85-100 
40-75 


95-100 


60-85 


95-100 
95-100 


50-80 


90-100 
95-100 


25-60 


70-100 


55-100 


85-100 


85-100 


70-100 


80-90 
30-60 


90-100 


45-70 


90-100 
90-100 


25-60 
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Percentage passing Corrosivity to— 
sieve—Continued Optimum 
Perme- Available | Reaction | moisture | Maximum | Shrink-swell 
ability moisture for dry potential 
No. 40 No. 200 capacity compaction | density Steel Concrete 
(0.42 mm) | (0.074 mm) 
Inches per | Inches per pH Percent Pounda per 
our inch of eoil cubic foot 
85-100 70-95 0.6-2.0 | 0.18-0.20 6.1-7.8 |-----------|----------- Low ------- High _------ Low. 
85-100 70-90 0,6-2.0 | 0.14-0.18 5.6-6.5 12-18 105-110 | Low ~._---- High ----_... Low. 
25-55 15-55 0.6-2.0 | 0.06-0.10 6.1-7.3 8-14 108-122 | Low ~-----_| High —-.. Low. 
55-100 30-80 2,0-6.0 | 0.12-0.16 4.5-7.0 10-18 106-120 | Low ~----. Low ie ce_| Low. 
50-100 15-30 2.0-6.0 | 0.05-0.08 4,5-6.0 5-9 110-120 | Low ~__---_ LéwW: ssses-= Moderate. 
80-100 70-100 0,2-2.0 | 0,140.18 Cie a Low’ .2---—~ Moderate __-| Low. 
80-100 70-100 0.2-0.6 | 0.09-0.14 4.5-6.0 15-20 100-115 | Moderate ___| High ____._. Moderate. 
65-100 55-95 0.2-0.6 | 0.10-0.14 5.1-6.0 12-20 105-120 | Moderate ___| High ____.__| Moderate, 
70-85 60-85 0.6-2.0 | 0.16-0.18 MBS T 0 | tee Sea Low —------ Low —--.--- Low. 
25-55 15-55 0.6-2.0 | 0.06-0.12 4,5-5.5 13-15 114-118 | Low ~_-----' Moderate _.-| Moderate. 
80-100 60-90 0.6-2.0 | 0.15-0.20 4,5-6.5 10-19 104-120 | Low __----. Moderate —--| Moderate. 
45-60 20-55 0.6-2.0 | 0.06-0.10 4,5-5.5 8-12 115-122 | Low ~------ Low ___---- Moderate. 
80-95 70-95 0.2-0.6 | 0.18-0.20 Moderate -__| Moderate -_.| Moderate, 
85-100 80~95 <0.2 | 0.12-0,.14 High o.--.= High ~______ Moderate, 
25-50 15-40 <0.2 | 0.05-0.08 5.6-6.5 15-18 110-115 | High ______| High ~______| Low. 
| 
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TABLE 4.—Estimated soil properties 
Depth to— Classification Percentage passing 
Coarse sieve— 
Soil series Depth USDA fraction 
ani from texture greater 
map symbols Seasonal surface than No. 4 No. 10 
water Bedrock Unified | AASHTO 3 inches | (4.7mm) | (2.0 mm) 
table 
| Feet Feet Inches Percent 
Urban land: Ur. 
Properties are too 
variable to be 
estimated. 
Vandergrift _..-=------- Y-2 3%-6 0-14 | ML, CL A-4, A-6, | Siltyclay =| -----__-- 95-100 | 90-100 
Mapped only with A-7 Joam. 
Wharton soils. 14-56 | ML, CL, A-4,A-6 | Silty clay, 0-5 90-100 85-100 
CH A-T clay, silty 
clay loam. ! 
56-66 | ML, CL, A-2, A-4, | Silty clay 0-5 | 90-100 50-100 
MH, SM A-6, loam, shaly 
A-7 silty clay 
loam. 
66" |fee eee ee Shale and 
siltstone 
| bedrock. 
*Weikert: WeB, WeC, WkF_ >3 1-1% 0-15 | GM, ML A-1, A-2, | Shaly silt 0-10 50-75 40-65 
For the Gilpin part A-4 loam. 
of WkF, see the 15-18 | GM, GP- A-1,A-2 | Very shaly 0-20 25-55 20-40 
Gilpin series. GM silt loam. 
1B) eeeeeey erie mee rer! eeeeyeroremrerersy Rippable 
shale bed- 
rock, 

“Wharton: WrB, WrC, WtB,| 1%-3 4-6 0-11 | ML, CL A-4, A-6 | Silt loam _-- 0-5 95-100 85-100 
WiC, WtD, WvB, WvC, 11-52 | ML, CL, A-4, A-6, | Silty clay 0-5 95-100 | 85-100 
WvD. MH, CH A-7 loam, silty 

For Gilpin part of clay. 
wtB, WtC, WtD, see 52-58 | ML, CL, A-2, A-4, | Very shaly 0-10 40-85 85-80 
the Gilpin series. MH, CH, A-6, silty clay. 
For the Vandergrift GM, GP A-7 
part of WvB, WvC, BS oscoecel ee Shale bed- 
WvD, see the Van- rock, 
dergrift series. 


? Subject to flooding by stream overflow. 


successively higher moisture contents, assuming that 
the compactive effort remains constant, the density of 
the compacted material increases until the optimum 
moisture content is reached. After that, density de- 
creases with increase of moisture content. The highest 
dry density obtained in the compactive test is termed 
maximum dry density. As a rule, maximum strength of 
earthwork is obtained if the soil is compacted to the 
maximum dry density. 

Shrink-swell potential is the relative change in vol- 
ume of soil material to be expected with changes in 
moisture content, that is, the extent to which the soil 
shrinks as it dries out or swells when it gets wet. Ex- 
tent of shrinking and swelling is influenced by the 
amount and kind of clay in the soil. Shrinking and 
swelling of soils cause much damage to building foun- 
dations, roads, and other structures. A high shrink- 


swell potential indicates a hazard to the maintenance 
of structures built in, on, or with material having this 
rating (fig. 9). 

Corrosivity pertains to potential soil-induced chem- 
ical action that dissolves or weakens uncoated steel or 
concrete. Rate of corrosion of uncoated steel is related 
to soil properties such as drainage, texture, total acid- 
ity, and electrical conductivity of the soil mater’ ial. Cor- 
rosivity for concrete is influenced mainly by the content 
of sodium or magnesium sulfate, but also by soil tex- 
ture and acidity. Installations of uncoated steel that 
intersect soil boundaries or soil horizons are more sus- 
ceptible to corrosion than installations entirely in one 
kind of soil or in one soil horizon. A corrosivity rating 
of low means that there is a low probability of soil- 
induced corrosion damage. A rating of high means that 
there is a high probability of damage, so that protec- 
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Percentage passing Corrosivity to— 
sieve—Continued Optimum 
Perme- Available | Reaction | moisture | Maximum | Shrink-swell 
ability moisture for dry potential } 
No. 40 No. 200 capacity compaction | density Steel Concrete 
{0.42 mm) | (0.075 mm) 
Inches per Inches per pH Percent Pounds per 
hour inch of soil cubic foot 
85-100 85-95 0.6-2.0 | 0.15-0.17 Bl 2G iby eect ee eee Moderate -__] High _-__-__ Moderate. 
80-100 70-100 <0.2 | 0.10-0.16 5.1-6.0 15-22 102-115 | High ----__ High ~----_- Moderate. 
40-95 15-90 <0.2-0.6 | 0.04-0.14 5.1-7.3 13-18 104-116 | High -----__| High ~--____ Moderate. 
35-60 20-55 2.0-6.0 | 0.08-0.14 4.9=6.0. |----ss5s25ecosanness how: 2s -.- Low ------- Moderate. 
10-35 5-25 2.0-6.0 | 0.04-0.08 4.5-5.5 11-15 115-122 | Low _______ Low Ws-===- Moderate. 
80-95 70-95 0.6-2.0 | 0.16-0,20 AGG) |e aes |e see! Moderate ___| Moderate .-_| Moderate, 
85-100 85-95 <0.2 | 0,13-0.16 4,0-5.0 16-22 102-112 | Moderate ___| High ~-----_ High. 
30-70 20-60 <0.2 | 0.04-0,06 4,0-5.0 14-18 110-118 | Moderate -__| High __-__-. High. 


tive measures for steel or more resistant concrete 
should be used to avoid or minimize damage. 


Engineering interpretations of the soils 


The interpretations in table 5 are based on the esti- 
mated engineering properties of the soils shown in 
table 4, on test data for soils in this survey area and 
others nearby or adjoining, and on the experience of 
engineers and soil scientists with the soils of Arm- 
strong County. In table 5 ratings are used to summarize 
suitability of the soils as a source of topsoil, sand and 
gravel, and roadfill. Soil suitability is rated as good, 
fair, poor, and unsuited. For other uses, table 5 lists 
those soil features that should be considered in plan- 
ning, installation, and maintenance. 

Following are explanations of the columns in table 5. 

Topsoil is used for topdressing an area where vegeta- 


tion is to be established and maintained. Suitability is 
affected mainly by the ease of working and spreading 
the soil material, as for preparing a seedbed; the natu- 
ral fertility of the material, or the response of plants 
when fertilizer is applied; and the absence of sub- 
stances toxic to plants. Texture of the soil material 
and content of stone fragments affect suitability, and 
also considered in the ratings is damage that will re- 
sult at the area from which topsoil is taken. 

Sand and gravel are used in great quantities in many 
kinds of construction. The ratings in table 5 provide 
evidence about where to look for probable sources. A 
soil rated as a good or fair source of sand or gravel 
generally has a layer at least 3 feet thick, the top of 
which is within a depth of 6 feet. The ratings do not 
take into account thickness of overburden, location of 
the water table, or other factors that affect mining 
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TABLE 5.—Interpretations of 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil. The 
as indicated in 


Suitability as source of— Soil features affecting— 
Soil series 
and Ponds 

map symbols Topsoil Sand and gravel Roadfill Roads and 
highways 

Reservoir area 

Allegheny: AI/B, AIC ___-| Fair: coarse Poor: too many Fair: ML, CL, Features gener- Moderate perme- 

ooo, fragments, fines, GM, and GC ally favorable. ability. 
material. 

Cavode: CaB, CaC, CaD __] Fair: silty clay Unsuited: too Fair: seasonal Seasonal high Bedrock at a depth 
loam below a many fines. high water water table; of 3% to 6 feet. 
depth of 5 table; moderate fair to poor 
inches. shrink-swell stability; high 

potential. frost heave po- 
tential; bedrock 
at a depth of 
8% to 6 feet. 
Ernest: EnA, EnB, EnC, Good: poor for Unsuited: too Fair: too many | Seasonal high Features gener- 
EnD, ErB, ErD. very stony many fines. fines. j water table; ally favorable. 
phase. seepage above 
fragipan; high 
frost heave po- 
tential; stony in 
some areas. 
*Gilpin: GwB, GwC, GwD_| Good -~_--------- Unsuited: too Poor: bedrock at | Bedrock at a depth | Pervious bedrock 
For the Weikert many fines. a depth of 1% of 1% to 38% at a depth of 
part, see the Wei- to 3% feet. feet; stony in 1% to 3% feet. 
kert series. some areas, 
Hazleton: HaB, HaC, Fair: channery; | Poor: too many | Good ____ _| Features gener- Moderately rapid 
HaD, HID. poor for very fines. ally favorable; permeability. 
stony phase. stony in some 
areas; bedrock 
at a depth of 
3% to 5 feet. 

Melvin; Me _~---------| Poor: high water| Unsuited: too Poor: high water| Flooding; high Flooding _-_--____, 
table. many fines. table; too many water table; 

fines. poor stability; 
high frost heave 
potential. 

Mine dumps: Ms. 

Too variable for 
interpretations 
to be made. 

Pope: Pm, Po -----.----- Good? ase sue od Poor: too many | Good —-_---------. Flooding; moder- Flooding; mod- 
fines; good in ate frost heave erately rapid 
substratum in potential. permeability. 
some areas. 

Rainsboro: RaA, RaB, Good! ase... <4 Unsuited: too Fair: too many Seasonal high Permeable layers 

Rac. many fines; good fines, water table; in substratum 
in substratum high frost heave in some areas. 
in some areas. potential. 


engineering properties of the soils 
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soils in such mapping units may have different properties and limitations, and for this reason, it is necessary to refer to other series 


the first column] 


Soil features affecting—continued 


Ponds—continued 


shear strength; 
susceptible to 
piping; fair to 
poor compaction 
characteristics. 


Medium to low 
shear strength; 
susceptible to 
piping; fair 
compaction 
characteristics. 


Medium to low 
shear strength; 
susceptible to 
piping; fair to 
good compaction 
characteristics ; 
stony in some 
areas. 


Bedrock at a depth 
of 1% to3% 
feet; stony in 
some areas. 


Fair compaction 
characteristics; 
stony in some 
areas, 


Medium to low 
shear strength; 
susceptible to 
piping; fair to 
good compaction 
characteristics. 


Susceptible to 
piping; fair 
compaction 
characteristics. 


Low shear 
strength; sus- 
ceptible to 
piping; fair 
compaction 
characteristics. 


Slow permeability; 
seasonal high 
water table, 


Seasonal high 
water table; 
moderately slow 
permeability. 


Well drained 


Well drained 


Flooding; high 
water table; out- 
lets difficult to 
locate. 


Well drained 


Seasonal high 
water table; 
moderately slow 
permeability. 


moisture capac- 
ity. 


Seasonal high water 
table; slow per- 
meability. 


Seasonal high water 
table; moderately 
slow permeabil- 
ity. 


Bedrock at a depth 
of 1% to 3% feet; 
moderate avail- 
able moisture 
capacity. 


Low to moderate 
available moisture 
capacity; stony 
in some areas. 


High water table; 
flooding. 


Flooding __-----_-- 


Seasonal high water 
table; moderately 
slow permeabil- 
ity. 


nels. 


Seasonal high water 
table; erodible, 


Erodible; seepage 
above fragipan; 
seasonal high wa- 
ter table. 


Bedrock at a depth 
of 1% to 3% feet. 


Siltation in chan- 
nels; stony in 
some areas, 


Nearly level; flood- 
ing; high water 
table. 


Nearly level; flood- 
ing. 


Seepage above 
fragipan; sea- 
sonal high water 
table. 


favorable. 


Seasonal high water 
table; forms 
large clods when 
frozen. 


Seasonal high water 
table. 


Features generally 
favorable. 


Features generally 
favorable, 


Forms large clods 
when frozen; 
high water table; 
flooding. 


Flooding ~-------_. 


Seasonal high water 
table; forms 
large clods when 
frozen. 


Drainage for Sprinkler Terraces, diversions, Winter Pipeline construction 
crops and pasture irrigation and waterways grading and maintenance 
Embankments 
Medium to low Well drained ~-_-__ High available Siltation in chan- Features generally | Features generally 


favorable. 


Seasonal high water 
table; bedrock at 
a depth of 8% to 
6 feet; high corro- 
sion potential. 


Seasonal high water 
table; high corro- 
sion potential. 


Bedrock at a depth 
of 1% to 3% feet. 


Stony in some areas; 
bedrock at a 
depth of 3% to5 
feet. 


High water table; 
flooding; high 
frost heave poten- 
tial; high corro- 
sion potential for 
uncoated steel. 


Flooding ; moderate 
ae heave poten- 
tial. 


Seasonal high water 
table; seepage 
above fragipan; 
high corrosion po- 
tential for un- 
coated steel. 
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TABLE 5.—Interpretations of engineering 
Suitability as source of— Soil features affecting— 
Soil series 
and Ponds 
map symbols Topsoil Sand and gravel Roadfill Roads and 
highways 
Reservoir area 
*Rayne: RnB, RaC, RpD _-| Good: poor on Unsuited: too Fair: shaly; too | Features gener- Permeable ma- 
For the Gilpin part very stony many fines. many fines, ally favorable; terial; bedrock 
of RpD, see the phase. stony in some at a depth of 
Gilpin series. areas; bedrock 3% to 5 feet. 
at a depth of 
3% to 5 feet. 
Steff: Se, Sf Good) 2osocescees-| Unsuited: too Fair: too many Flooding; seasonal | Flooding —__. 
many fines; good fines. high water 
to fair in sub- table; high frost 
stratum in heave potential. 
some areas. 
Strip mines: Sm. 
Too variable for 
interpretations 
to be made. 
*Upshur: UgB, UgC, UgD,| Fair: silty clay Unsuited: too Poor: . high Unstable material; | Bedrock at a depth 
UgE. below a depth many fines. shrink-swell slippage hazard; of 3% to 6 feet, 
For the Gilpin part, of 6 inches. potential, high shrink- 
see the Gilpin swell potential; 
series. bedrock at a 
depth of 3% to 
6 feet. 
Urban Jand: Ur. 
Too variable for 
interpretations 
to be made. 
Vandergrift ---__..----_' Fair: silty clay | Unsuited: too Poor: high Unstable material; | Features gener- 
Mapped only with loam. many fines. shrink-swell slippage hazard; ally favorable. 
Wharton soils. potential, high shrink- 
swell potential ; 
bedrock at a 
depth of 3% to 
6 feet. 
*Weikert: WeB, WeC, Poor: shaly; Unsuited: too Poor: bedrock at | Bedrock at a depth | Pervious bedrock 
WKF. limited quantity. many fines; bed- a depth of 1 to of 1 to 1% feet. at a depth of 
For the Gilpin part rock at a depth 1% feet. 1 to 1% feet. 
of WKF, see the of 1 to 1% feet. 
Gilpin series. 

*Wharton: WrB, WrC, GO0d) 2 cueass Unsuited: too Fair: moderate Seasonal high Bedrock at a depth 
WB, WtC, WtD, WvB, many fines. shrink-swell water table; fair of 4 to 6 feet. 
wyC, WyD. potential. to poor stability; 

For the Gilpin part slips when satu- 
of WtB, WtC, and rated; moderate 
WD, see the Gilpin frost heave po- 
series. For the tential. 
Vandergrift part 
of WvB, WvC, and 
WvD, see the Van- 
dergrift series. 


of the materials, and neither do they indicate quality of 


the deposit. 


Road fill is soil material used in embankments for 
roads. The suitability ratings reflect the predicted per- 
formance of soil after it has been placed in an embank- 
ment that has been properly compacted and provided 
with adequate drainage and the relative ease of exca- 


vating the material at borrow areas. 


Roads and highways have an all-weather surface ex- 


pected to carry automobile traffic all year. They have a 


subgrade of underlying soil material; a base consisting 
of gravel, crushed rack, or soil material stabilized with 
lime or cement; and a flexible or rigid surface, com- 
monly asphalt or concrete. They are graded to shed 
water and have ordinary provisions for drainage. Most 
cuts and fills are less than 6 feet deep. 


properties of the soils—Continued 
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Soil features affecting—continued 


Ponds—continued 


Embankments 


Drainage for 
crops and pasture 


Sprinkler 
irrigation 


Terraces, diversions, 
and waterways 


— 


Winter 
grading 


Pipeline construction 
and maintenance 


Medium to low 
shear strength. 


Medium to low 
shear strength, 


Low shear 
strength; me- 
dium to high 
compressibility; 
poor compaction 
characteristics. 


Low shear 
strength; me- 
dium to high 
compressibility; 
poor compaction 
characteristics. 


Bedrock at a depth 
of 1 to 1% feet. 


Low shear 
strength; me- 
dium to high 
compressibility; 
poor compaction 
characteristics, 


Well drained 


Seasonal high 
water table; 
flooding. 


Well drained 


Slow permeability; 
seasonal high 
water table. 


Well drained 


Slow permeability; 
seasonal high 
water table, 


Features generally 
favorable; stony 
in some areas. 


Seasonal high water 
table. 


Slow permeability __ 


Slow permeability; 
seasonal high 
water table. 


Very low available 
moisture capac- 
ity; bedrock at a 
depth of 1to1% 
feet. 


Seasonal high water 
table; slow per- 
meability. 


Erodible; stony in 
some areas. 


Nearly level; flood- 
ing; seasonal 
high water table. 


Erodible; high con- 
tent of clay. 


Erodible; seasonal 
high water table; 
high content of 
clay. 


Bedrock at a depth 
of 1 to1% feet; 
very low avail- 
able moisture 
capacity. 


Seasonal high water 
table; high con- 
tent of clay. 


Features generally 
favorable. 


Seasonal high water 
table; flooding. 


Poor workability ___ 


Poor workability ; 
seasonal high wa- 
ter table. 


Bedrock at a depth 
of 1 to 1% feet. 


Seasonal high water 
table. 


Stony in some areas; 
bedrock at a depth 
of 3% to 5 feet. 


Flooding; seasonal 
high water table. 


High shrink-swell 
potential; slip- 
page hazard; bed- 
rock at a depth of 
3% to 6 feet; high 
corrosion for un- 
coated steel, 


High shrink-swell po- 
tential; slippage 
hazard; bedrock at 
a depth of 3% to6 
feet; high corro- 
sion potential for 
uncoated steel, 


Bedrock at a depth 
of 1 to 1% feet. 


Seasonal high water 
table; high con- 
tent of clay; slip- 
page hazard; high 
corrosion poten- 
tial. 


Soil properties that most affect design and construc- 
tion of roads and highways are the load-supporting 
capacity and stability of the subgrade and the work- 
ability and quantity of cut and fill material available. 
The AASHTO and Unified classifications of the soil 
material and the shrink-swell potential indicate traffic- 
supporting capacity. Wetness and flooding affect sta- 
bility of the material. Slope, depth to hard rock, content 


of stones and rocks, and wetness affect the ease of ex- 
cavation and the amount of cut and fill needed to reach 


an even grade. 


Pond reservoir areas hold water behind a dam or 
embankment. Soils suitable for pond reservoir areas 
have low seepage, which is related to their permeability 
and the depth to fractured or permeable bedrock or 
other permeable material. 
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SOIL SURVEY 


TABLE 6.—Engineering 


{Tests performed by the Pennsylvania Department of Transportation, Soil Testing Laboratory, Harrisburg, according to 


Moisture density * 
Engineering; Depth 
Soil series and location Parent material report from 
number surface | Maximum | Optimum 
dry moisture 
density 
Inches Pounds per Percent 
cubic foot 
Melvin: 
2 miles east of Kittanning along Cowanshannock | Alluvium from shale, silt- | 68-20497 22-35 106 18 
Creek, in Rayburn Township. (Modal) stone, sandstone, and 
limestone. 68~20498 52-60 122 13 
Pope: 
" 2 miles southeast of Elderton, in Plum Creek Alluvium from shale, silt- | 68-20503 20-29 106 18 
Township. (Modal) stone,.and sandstone. 
68-20504 48~61 117 13 
Rainsboro: 
3%4 miles southwest of West Mosgrove and 1% | Loess and loamy sedi- 68-20511 40-50 113 15 
miles north of Allegheny River, in East ments. 
Franklin Township. (Modal) 68-20512 60-70 117 14 
Steff: 
1% miles southeast of Elderton and 100 yards Alluvium from shale, silt- | 68-20501 25-83 104 19 
south of U.S. Highway 422 along Crooked stone, and sandstone. 
Creek, in Plum Creek Township. (Modal) 68-20502 60-70 122 12 
Vandergrift: 
2.5 miles south-southwest of Dayton and % mile | Shale and siltstone. 68-20507 21-84 102 22 
west of intersection of T547 and 03128, in 
Wayne Township. (Modal) 68-20508 56-63 114 15 
lt 


1 Based on AASHTO Designation: T 99-57 (2). 
? Mechanical analysis according to AASHTO Designation: 
results obtained by the soil survey 


T 88-57 (2). Results by this procedure may differ somewhat from 
rocedure of the Soil Conservation Service (SCS). In the AASHTO procedure, the fine material is 


analyzed by the hydrometer method, and the various grain-size fractions are calculated on the basis of all the material, including that 


Embankments require soil material resistant to seep- 
age and piping and a favorable stability, shrink-swell 
potential, shear strength, and compactibility. Presence 
of stones or organic material in a soil are among fac- 
tors that are unfavorable. 

Drainage for crops and pasture is affected by such 
soil properties as permeability, texture, and structure, 
depth to rock or other layers that influence rate of 
water movement, depth to the water table, slope, stabil- 
ity in ditchbanks, susceptibility to stream overflow, and 
availability of outlets for drainage. 

Irrigation is affected by such soil features as slope; 
susceptibility to stream overflow, water erosion, or soil 
blowing; texture; content of stones; accumulation of 
salt and alkali; depth of the root zone; rate of water 
intake at the surface; permeability of soil layers below 
the surface layer and in fragipans or other layers that 
restrict movement of water; the amount of water held 
available to plants; and the need for drainage, or depth 
to water table or bedrock. 

Terraces and diversions are embankments, or ridges, 
constructed across the slope to intercept runoff and 
seepage so that it soaks into the soil or flows slowly to 
a prepared outlet. Features that affect suitability of a 
soil for terraces are uniformity and steepness of slope; 
depth to bedrock or other unfavorable material; pres- 


ence of stones; permeability; and resistance to water 
erosion, soil slipping, and soil blowing. A soil suitable 
for these structures provides outlets for runoff and is 
not difficult to vegetate. 

Waterway layout and construction are affected by 
such soil properties as texture, depth, and erodibility 
of the soil material, presence of stones or rock outcrops, 
and the steepness of slopes. Other factors affecting 
waterways are seepage, natural soil drainage, available 
water capacity, susceptibility to siltation, and the ease 
of establishing and maintaining vegetation. 

Winter grading involves moving, mixing, and com- 
pacting soil for road building when temperatures are 
below freezing. It is affected by such soil features as 
texture, depth to the seasona! water table, plasticity, 
slope, and stoniness. 

Pipeline construction and maintenance are influenced 
by such soil features as slope, depth to bedrock, height 
and duration of the water table, stoniness or rockiness, 
flooding, and corrosivity. 


Engineering test data 


Table 6 contains engineering test data for some of 
the major soil series in Armstrong County. These tests 
were made to help evaluate the soils for engineering 
purposes. The engineering classifications given are 


ARMSTRONG COUNTY, PENNSYLVANIA 


33 


test data 
standard procedures of the American Association of State Highway and Transportation Officials (AASHTO) (2)] 
Mechanical analysis? Classification 
Percentage passing sieve— Percentage smaller than— Liquid Plasticity 
limit index 
AASHTO | Unified 
No.4 | No. 10} No. 40} No.200 
3in. | ¥%in. | (4.7 (2.0 | (0.42 | (0.074 | 0.05 0.02 | 0.005 | 0.002 
mm) | mm) | mm) | mm) | mm mm mm mm 
Percent 
eee Denee ean 100 99 98 84 75 60 42 32 36 14 | A-6(10) CL 
100 85 68 59 44 30 27 18 12 10 30 9 | A-2-4(0) sc 
Berepernen Ne sternecre eRarer nies] ER Enrearmy 100 79 68 55 32 20 33 8 | A-4(8) ML-CL 
ea, CaN yr (eeeeerer erry 100 99 30 22 13 6 4 *NP *NP | A-2-4(0) SM 
ices ha a 100 99 99 93 85 46 22 17 27 6 | A-4(8) ML-CL 
Seseeee! 100 99 99 95 81 15 56 28 18 21 3 | A-4(8) ML 
100 99 82 73 48 29 21 34 8 | A-4(8) ML 
63 52 24 19 13 ua 4 21 1 | A-2-4(0) SM 
aan Seas 100 99 99 98 97 89 12 59 | 66 | 35 | A-7-5(20) | CH 
Peart 100 98 93 85 72 67 51 28 17 34 11 | A-6(8) ML-CL 
ae 


coarser than 2 millimeters in diameter. In the SCS procedure, the fine material is analyzed by the pipette method, and the material 
coarser than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analysis data in this table 


are not suitable for naming textural classes for soils. 
*NP means nonplastic. 


based on data obtained by mechanical analysis and by 
tests to determine liquid limits and plastic limits. The 
mechanical analyses were made by combined sieve and 
hydrometer methods. 

Tests to determine compaction (or moisture-density) 
characteristics have been explained for table 4. 

Liquid limit and plasticity index indicate the effect 
of water on the strength and consistence of soil mate- 
rial. As the moisture content of a clayey soil is in- 
creased from a dry state, the material changes from 
semisolid to plastic. If the moisture content is further 
increased, the material changes from plastic to liquid. 
The plastic limit is the moisture content at which the 
soil material changes from semisolid to plastic; and 
the liquid limit, from plastic to liquid. The plasticity 
index is the numerical difference between the liquid 
limit and the plastic limit. It indicates the range of 
moisture content within which a soil material is plastic. 


Use of the Soils for Community Development 


This section provides information of special interest 
to persons or organizations who plan community de- 
velopment and recreation facilities. This information 
is a scientific basis for developing land-use plans for 
Armstrong County. Interpretive maps can be made 


from the soi] maps and information in table 7 to help 
determine the degree and kind of limitation of the soils 
of any given area. 

This information and the soil maps give general 
guidance, but the mapping and written information are 
restricted in detail by the map scale and should be used 
only in planning more detailed field investigation to de- 
Sai the in-place condition of the soil at any specific 
site. 

Only soil features are evaluated in this section, since 
the ease or difficulty of making improvements is largely 
controlled by the characteristics of the soils. Economic 
factors and location, however, often determine the ulti- 
mate use of an area, regardless of the soil limitations 
involved. 

Table 7 lists all the soils in the county and shows the 
kind and estimated degree of their limitations for 
selected uses. Ratings of limitations used in the table 
are slight, moderate, and severe. A rating of slight 
means that soil properties are generally favorable, and 
limitations are so minor that they can easily be over- 
come. A rating of moderate means that limitations can 
be overcome or modified by planning, special design, or 
special maintenance. A rating of severe means that 
limitations require costly soil reclamation, special de- 
sign, intense maintenance, or a combination of these. 
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Figure 9.—The high shrink-swell potential of Vandergrift soils make them susceptible to landslides. 


Following are explanations of the columns in table 7. 

Septic tank absorption fields are subsurface systems 
of tile or perforated pipe that distribute effluent from 
a septic tank into natural soil. The soil material to a 
depth of 6 feet is evaluated. The soil properties con- 
sidered are those that affect both the absorption of 
effluent and the construction and operation of the sys- 
tem. Properties that affect absorption are permeability, 
depth to water table, depth to rock, and susceptibility 
to flooding. Slope is a soil property that affects difficulty 
of layout and construction and also the risk of soil 
erosion, lateral seepage, and downslope flow of effluent. 
Large rocks or boulders increase construction costs. 

Sewage lagoons are shallow ponds constructed to 
hold sewage within a depth of 2 to 5 feet long enough 
for bacteria to decompose the solids. A lagoon has a 
nearly level floor and has sides, or embankments, of 
compacted soil material. It is assumed that the embank- 
ment is compacted to medium density and the pond is 
free from flooding. The soil properties considered are 
those that affect the pond floor and the embankment. 
Those that affect the pond floor are permeability, 
organic-matter content, and slope and, if the floor needs 
to be leveled, depth to and kind of bedrock becomes im- 
portant. The soil properties that affect the embankment 


are the engineering properties of the embankment ma- 
terial as interpreted from the Unified soil classification 
and the amount of stones, if any, that influence the 
ease of excavation and compaction of the embankment 
material. 

Buildings with basements, as rated in table 7, are not 
more than three stories high with an excavation for a 
basement that is less than 6 feet deep. The features 
that affect the rating for buildings with basements are 
those that relate to capacity to support load and to re- 
sist settlement under load and those that relate to ease 
of excavation. Soil properties that affect capacity to 
support load are wetness, susceptibility to flooding, 
density, plasticity, texture, and shrink-swell potential. 
Those that affect excavation are wetness, slope, depth 
to bedrock, and content of stones and rocks. 

For lawns and landscaping suitable soi] material is 
needed in an amount sufficient for desirable trees and 
other plants to survive and grow. The need for lime 
and fertilizer is not considered. Among the factors con- 
sidered are depth to seasonal high water table, slope, 
depth to bedrock, soil texture, presence of stones or 
rocks, and the hazard of flooding. 

The main features affecting use of soils for streets 
and parking lots are depth to seasonal high water table, 
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slope, depth to and kind of bedrock, stoniness, and 
hazard of flooding. For rural roads, slope limitations 
are generally less severe than shown on the table. 

In a trench type sanitary landfill, refuse is spread 
in thin layers, compacted, and covered with soil 
throughout the disposal period. Landfill areas are sub- 
ject to heavy vehicular traffic. Some soil properties that 
affect suitability for landfill are ease of excavation, haz- 
ard of polluting ground water, and trafficability. The 
best soils have restricted permeability, can withstand 
heavy traffic, and are friable and easy to excavate. Un- 
less otherwise stated the ratings in table 7 apply only to 
a depth of about 6 feet, and therefore, limitation rat- 
ings of slight or moderate may not be valid if trenches 
are to be much deeper than that. Each site should be 
investigated before it is selected. 

Camp areas are used intensively for tents and small 
camp trailers, travel trailers, and the accompanying 
activities of outdoor living. Little preparation of the 
site is required other than shaping and leveling for 
tent and parking areas. Camp areas are subject to 
heavy foot traffic and limited vehicular traffic. The best 
soils are nearly level, well drained, free of surface rocks 
and coarse fragments, and free from flooding during 
periods of heavy use. They have a surface that is firm 
after rains. 

The ratings for buildings without basements apply 
to washrooms, bathhouses, picnic shelters, service 
buildings, and vacation cottages. 

Paths and trails are used for local and cross-country 
travel by foot or horseback. Design and layout should 
require little or no cutting and filling. The best soils 
are at least moderately well drained, are firm when wet 
but not dusty when dry, are flooded not more than once 
during the season of use, have slopes of less than 15 
percent, and have few or no rocks or stones on the 
surface. 

Picnic areas are natural or landscaped tracts used 
primarily for preparing meals and eating outdoors. 
These areas are subject to heavy foot traffic. Most of 
the vehicular traffic, however, is confined to access 
roads. The best soils are firm when wet but not dusty 
when dry, are free of flooding during the season of use, 
and do not have slopes or stoniness that greatly in- 
crease the cost of leveling sites or of building access 
roads. 

Playgrounds are athletic fields used intensively for 
baseball, football, badminton, and similar organized 
games. Soils suitable for this use need to withstand in- 
tensive foot traffic. The best soils have a nearly level 
surface free of coarse fragments and rock outcrops, 
good drainage, and a surface that is firm after rains 
but not dusty when dry. They are free of flooding dur- 
ing periods of heavy use. If grading and leveling are 
required, depth to rock is important. 

Among the factors considered in the ratings for golf 
fairways are depth to seasonal high water table, slope, 
depth to bedrock, texture, presence of rocks or stones, 
and hazard of flooding. Traps, roughs, and greens are 
special features not considered in the ratings. 


Descriptions of the Soils 
This section describes each soil series in detail and 


then, briefly, each mapping unit in that series. Unless 
stated otherwise, information given for the soil series 
also applies to the mapping units in that series. Thus, 
for complete information about any one mapping unit, 
it is necessary to read both the description of the map- 
ping unit and the description of the soil series to which 
it belongs. 

An important part of the description of each soil 
series is the soil profile, or the sequence of layers from 
the surface down to rock or other underlying material. 
For each series, two descriptions of the profile are 
given. The first is brief and in familiar terms. The sec- 
ond is detailed and is included for those who need to 
make thorough and precise studies of soils. The profile 
described is representative of the mapping units in a 
series. If the profile of a given mapping unit is differ- 
ent from the one described for the series, these differ- 
ences are given in the description of the mapping unit, 
or they are differences that are apparent in the name 
of the mapping unit. Color terms are for dry soil unless 
stated otherwise. 

As mentioned in the section “How This Survey Was 
Made,” not all mapping units are in a soil series. Urban 
land, for example, does not belong to a soil series; 
nevertheless, it is listed in alphabetic order along with 
the soil series. 

Preceding the name of each mapping unit is a sym- 
bol that identifies the mapping unit on the detailed soil 
map. Listed at the end of each description of a map- 
ping unit is the capability unit in which the mapping 
unit has been placed. The page where each capability 
unit is described is listed in the “Guide to Mapping 
Units” at the back of this survey. 

The acreage and proportionate extent of each map- 
ping unit are shown in table 8. Many of the terms used 
in describing soils are defined in the Glossary, and more 
detailed information about terminology and the meth- 
ods of soil mapping can be obtained from the Soil 
Survey Manual (18). 


Allegheny Series 


The Allegheny series consists of deep, well-drained, 
gently sloping and sloping soils on terraces. These soils 
formed in loamy alluvium derived from sandstone, silt- 
stone, and shale. The native vegetation consists of 
mixed hardwoods, mainly scarlet oak, red oak, white 
oak, black oak, tulip-poplar, black cherry, and elm. 
Some sassafras, dogwood, and basswood are also pres- 
ent, 

In a representative profile the plow layer is dark- 
brown silt loam about 9 inches thick. The subsoil is 
brown, friable heavy loam about 31 inches thick. The 
substratum, between depths of 40 and 52 inches, is 
yellowish-brown very gravelly loam; below that, to a 
depth of 84 inches, it is gray very shaly clay. 

The available moisture capacity is high, and perme- 
ability is moderate. Most areas of these soils have been 
cleared and are used for crops, pasture, and hay. Some 
areas are used for urban development, and some are 
idle. Slope limits these soils for some uses. 

Representative profile of Allegheny silt loam, 3 to 8 
percent slopes, in a recreation area near the dam of 
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TABLE 7.—Limitations of the soils 
Soil series Septic tank Sewage Buildings Lawns Streets Sanitary 
an absorption lagoons with and and landfill 
map symbols fields basements landscaping parking lots (Trench) 
Allegheny: 
ALB cccceoweues Slight -2s2----=. Severe: moder- | Slight ---------- Slight ...._----- Moderate: Slight ~-.=-==.! 
ately rapid per- slope. i 
meability in | 
substratum. | 
ANG. eeeeeeass Moderate Severe: slope; | Moderate: Moderate: Severe: slope___| Moderate: 
slope. moderately } slope. slope. slope. 
rapid perme- 
ability in sub- 
stratum. 
Cavode 
CaBe cose eses! Severe: seasonal | Moderate: Severe: seasonal] Moderate: sea- | Moderate: sea- | Severe: sea- 
high water ta- slope. high water ta- sonal high sonal high sonal high 
ble; slow per- ble. water table. water table; water table. 
meability. slope. 
Cae ses Severe: seasonal| Severe: slope__-| Severe: seasonal| Moderate: sea- | Severe: slope___| Severe: sea- 
high water ta- high water ta- sonal high sonal high 
ble; slow per- ble. water table; water table. 
meability. slope. 
Gad s-22s---2 Severe: seasonal| Severe: slope-__| Severe: seasonal} Severe: slope_--| Severe: slope___) Severe: sea- 
high water ta- high water ta- sonal high 
ble; slow per- ble. water table; 
meability; slope. 
slope. 
Ernest 
FRA: aseuesee Severe: seasonal | Slight ---.------ ; Moderate: sea- | Slight ----------) Moderate: sea- , Moderate: sea- 
high water ta- sonal high wa- sonal high sonal high 
ble; moderately ter table. water table. water table. 
slow permeabil- | 
ity. 
ENB: axeeceucee| Severe: seasonal | Moderate: Moderate: sea- | Slight ---------- Moderate: sea- | Moderate: sea- 
high water ta- slope, sonal high wa- sonal high sonal high 
ple; moderately ter table. water table; water table. 
slow permeabil- slope. 
ity. 
EnG: doses acs Severe: seasonal| Severe: slope_--| Moderate: sea- | Moderate: Severe: slope___| Moderate: sea- 
high water ta- sonal high wa- slope. sonal high 
ble; moderately ter table; slope. water table; 
slow permeabil- slope. 
ity. 
EAD ieee ees Severe: seasonal| Severe: slope_--| Severe: slope__-| Severe: slope.--| Severe: slope___| Severe: slope___ 
high water ta- 
ble; moderatel: 
slow permeabil- 
ity; slope. 
_| Severe: seasonal| Moderate: Moderate: sea- | Moderate: Moderate: sea- | Moderate: sea- 
high water ta- slope; stony. sonal high wa- stony. sonal high sonal high 
ble; moderately ter table; stony. water table; water table; 
slow permeabil- slope. stony. 
ity. 
ErD! dacsocsecce Severe: seasonal) Severe: slope. Severe: slope__-| Severe: slope_-_| Severe: slope___| Severe: slope_-_ 
high water ta- 
ple; slope; mod- 
erately slow 
permeability. 
Gilpin 
GwB —---_----- Severe: bedrock| Severe: bedrock | Moderate: bed- | Moderate: bed- | Moderate: Severe: bed- 
at a depth of 1 ata depth of 1 rock at a depth rock at a depth rippable bed- rock at a depth 
to 1% feet. to 1% feet; of 1 to1% feet. of 1 to 1% feet. rock at a depth of 1 to 1% feet. 
moderately of 1 to 1% feet. 


rapid perme- 
ability. 


for community development 
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Camp areas 
Buildings Paths Picnic Playgrounds Golf 
without and areas fairways 
Tents and Travel basements trails 
camp trailers trailers 
| 
Slight-2--sceee2. Moderate: Slight ------_-__| Slight)... .-.<-3. Slight -------___ Moderate: Slight. 
slope. slope, 

Moderate: Severe: slope___| Moderate: SIiPRt cosseccscs) Moderate: Severe: slope___| Moderate: 
slope. slope. slope. slope, 

Moderate: sea- | Moderate: sea- | Moderate: sea- | Moderate: sea- | Moderate: sea- | Severe: sea- Moderate: sea- 
sonal high sonal high sonal high sonal high sonal high sonal high sonal high 
water table; water table; water table. water table. water table. water table. water table. 
slow perme- slow perme- 
ability, ability; slope. 

Moderate: sea- | Severe: slope_--| Moderate: sea- | Moderate: sea- | Moderate: sea- | Severe: sea- | Moderate: sea- 
sonal high sonal high sonal high sonal high sonal high sonal high 
water table; water table; water table. water table; water table; water table; 
slope; slow slope. slope. slope. slope. 
permeability. 

Severe: slope_--| Severe: slope_--| Severe: slope___| Moderate: Severe: slope___| Severe: slope; | Severe: slope. 

slope; seasonal seasonal high 
high water water table. 
table. 

Moderate: mod-!| Moderate: mod- | Slight ---....--_ Slight --.----_-_| Slight 2-5-2225 Moderate: mod-| Slight. 
erately slow erately slow erately slow 
permeability. permeability. permeability; 

seasonal high 
water table. 

Moderate: mod-| Moderate: mod- Moderate: mod-| Slight. 
erately slow erately slow erately slow 
permeability. permeability; permeability; 

slope. slope; seasonal 
high water 
table. 

Moderate: mod- | Severe: slope___| Moderate: Slight _-________| Moderate: Severe: slope___| Moderate: 
erately slow slope. slope. slope. 
permeability; 
slope. 

Severe: slope___| Severe: slope___| Severe: slope___ Moder Severe: slope.__| Severe: slope___| Severe: slope. 

slope. 

Moderate: mod-| Moderate: mod- Moderate: Moderate: mod-| Moderate: 
erately slow erately slow stony. erately slow stony. 
permeability; permeability; permeability; 
stony. stony; slope. slope; stony; 

seasonal high 
water table, 

Severe: slope___| Severe: slope___| Severe: slope___| Moderate: Severe: slope_-_] Severe: slope-..| Severe: slope. 

slope; stony. 

Moderate: Moderate: Moderate: bed- | Moderate: Moderate: Severe: bed- Severe: bed- 
shaly, shaly; slope. rock at a depth shaly. shaly. rock at a depth rock at a depth 

of 1 to 1% feet. of 1 to 1% feet. of 1 to1% feet. 
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TABLE 7.—Limitations of the soils 


Soil series Septic tank Sewage Buildings Lawns Streets Sanitary 
and j absorption lagoons with and an landfill 
map symbols fields basements landscaping parking lots (Trench) 
| 

GwO ---s=-.| Severe: bedrock} Severe: slope; | Moderate: Moderate: Severe: slope___| Severe: bed- 
ata depth of 1 bedrock at a slope; bedrock slope; bedrock rock at a depth 
to 1% feet. depth of 1 to ata depth of 1 ata depth of 1 of 1 to1% feet. 

1% feet; mod- to 1% feet. to 1% feet. 
erately rapid 
permeability. 

GwD: ccscssene| Severe: slope; | Severe: slope; | Severe: slope.--/ Severe: slope_—- Severe: slope__| Severe: slope; 
bedrock at a bedrock ata bedrock at a 
depth of 1 to depth of 1 to depth of 1 to 
1% feet. 1% feet; mod- 1% feet. 

erately rapid 
permeability. 
Hazleton: : 

ab) soo Moderate: bed- | Severe: moder- | Moderate: bed- Slight..---..2--- Moderate: hard| Severe: bed- 

' rock at a depth ately rapid per- | rock at a depth bedrock at a rock at a depth 
of 8% to 5 feet. meability, of 3% to 5 feet. depth of 3% to of 3% to 5 feet; 
5 feet; slope. moderately 
rapid perme- 
ability. 

HaG wageecsas| Moderate: bed- | Severe: moder- | Moderate: Moderate: Severe: slope___| Severe: bed- 
rock at a depth ately rapid per- slope; bedrock slope. rock at a depth 
of 3% to 5 feet; meability; at a depth of of 3% to 5 feet; 
slope. slope. 3% to 5 feet. | moderately 

rapid perme- 
ability. 

HaD  ~WW---__ Severe: slope_.-| Severe: moder- | Severe: slope_--| Severe: slope___| Severe: slope___| Severe: slope; 
ately rapid per- bedrock at a 
meability; | depth of 8% to 
slope. 5 feet; moder- 

ately rapid 
permeability. 

HID cucnaeend! Severe: slope__-| Severe: moder- | Severe: slope_-_| Severe: slope_-| Severe: slope___| Severe: slope; 
ately rapid per- bedrock ata 
meability; depth of 3% to 
slope. 5 feet; moder- 

ately rapid 
permeability. 
Melvin: Me __--| Severe: fiood- Severe: flood- Severe: flood- Severe: flood- ij Severe: flood- Severe: flood- 
ing; high water ing. ing; high water | ing; high water ing; high ing; high water 
table. table. table. water table. table. 
Mine dumps: Variable ----_~-—' Variable ___----- Variable ----_--- Variable _-_-_--_ Variable __--___ Variable ~_.-.-- 
Ms. 
Onsite in- 
vestiga- 
tion 
required. 
Pope: ij 
Pitt sete SS | Moderate: Severe: moder- | Severe: flood- Slight .--------- Moderate: Severe: flood- 
flooding. ately rapid ing. flooding. ing; moder- 
permeability; ately rapid 
flooding. permeability. 

Po Severe: flood- Severe: flood- Severe: flood- Moderate: Severe: flood- Severe: flood- 

ing. ing; moderately | ing. flooding. ing; moder- ing; moder- 
rapid perme- ately rapid ately rapid 
ability. permeability. permeability. 
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Variable; slope; 
coarse texture, 


Moderate: 
flooding. 


Variable; slope; 
coarse texture. 


Slight 


Moderate: 
flooding. 


Variable; slope__| 


Moderate: 
flooding. 


Severe: flood- 


ing. 


Variable; slope; 
coarse texture. 


Variable; slope; 
coarse texture. 


Slight 


Moderate: 
flooding. 


Variable; slope; 
coarse texture. 


Slight 


Moderate: 
flooding. 


Camp areas 
Buildings Paths Picnic Playgrounds Golf 
without and areas fairways 
Tents and Travel basements trails 
camp trailers trailers 

Moderate: Severe: slope___| Moderate: bed- | Moderate: Moderate: Severe: bed- Severe: bed- 

shaly; slope. rock at a depth shaly. slope; shaly. rock at a depth rock at a depth 
of 1 to 1% feet; of 1 to 1% feet; of 1 to 1% feet. 
slope. shaly; slope. 

Severe: slope___| Severe: slope___| Severe: slope___| Moderate: Severe: slope___| Severe: slope; | Severe: slope; 

slope; shaly. bedrock at a bedrock at a 
depth of 1 to depth of 1 to 
1% feet; shaly. 1% feet. 

Moderate: Moderate: _--| Moderate: Moderate: Severe: chan- | Moderate: 
channery. channery; channery, channery. nery. channery. 

slope. 

Moderate: Severe: slope.__| Moderate: Moderate: Moderate: Severe: chan- Moderate: 
channery ; slope. channery. channery; nery; slope. channery; 
slope. slope. slope. 

Severe: slope_-_| Severe: slope___}| Severe: slope_-_} Moderate: Severe: slope___| Severe: chan- Severe: slope. 

channery; nery; slope. 
slope. 

Severe: slope_--| Severe: slope_._| Severe: slope___| Moderate: Severe: slope___| Severe: chan- Severe: slope. 

slope; chan- nery; slope. 
nery; stony. 

Severe: high Severe: high Severe: high Severe: high Severe: high Severe: high Severe: high 
water table. water table. ale table; water table. water table. water table. water table. 

looding. 


Variable; slope; 
coarse texture. 


Slight. 


Moderate: 
flooding. 
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TABLE 7,—Limitations of the soils 
Soil series Septic tank Buildings Lawns Streets Sanitary 
and absorption Sewage with and | and landfill 
map symbols fields & basements landscaping parking lots (Trench) 
Rainsboro: 7 

ROA: eset eases! Severe: seasonal | Slight ~---.-----| Moderate: sea- Slight =... Moderate: sea- | Moderate: sea- 
high water ta- sonal high sonal high sonal high 
ble; moderately water table. water table. water table. 
slow permeabil- 
ity. 

Rab. cesene se Severe: seasonal | Moderate: Moderate: sea- | Slight ---------- Moderate: sea- | Moderate: sea- 
high water ta- slope. sonal high i sonal high sonal high 
ble; moderately water table. water table; water table. 
slow permeabil- slope. 
ity. 

ReG ee- ae] Severe: seasonal} Severe: slope---| Moderate: sea- | Moderate: Severe: slope___}| Moderate: sea- 
high water ta- sonal high slope. sonal high 
ble; moderately water table; water table; 
slow permeabil- slope. slope. 
ity. 

Rayne : 

RnB) sie s eee Moderate: bed- | Moderate: Moderate: bed- | Slight -..----___ Moderate: Moderate: 
rock at a depth slope; bedrock rock at a depth slope, rippable bed- 
of 3% to 5 feet. ata depth of of 3% to 5 feet. rock at a depth 

3% to 5 feet; of 3% to 5 feet. 
moderate per- 
meability. 

RAG. Steaua g Moderate: bed- | Severe: slope.__| Moderate: Moderate: Severe: slope___| Moderate: 
rock at a depth slope; bedrock slope. slope; bedrock 
of 3% to 5 feet; at a depth of ata depth of 
slope. 3% to 5 feet. 8% to 5 feet. 

RpD: s2-e2ecs5. Severe: slope ---) Severe: slope___] Severe: slope_._| Severe: slope___| Severe: slope___| Severe: slope; 

bedrock ata 
depth of 1% to 
3% feet, 

Steff: 

Se __---______| Severe: flood- Severe: fiood- Severe: flood- | Moderate: Severe: flood- | Severe: flood- 
ing; seasonal ing. ing. flooding. ing. ing. 
high water ta- 
ble. 

GH eh ot | Moderate: sea- | Severe: flood- Severe: flood- | Slight -------___] Moderate: sea- | Severe: flood- 
sonal high wa- ing. ing. sonal high ing. 
ter table; water table; 
flooding. flooding. 

Strip mines: Variable _-_---_-| Variable --_-----| Variable ______-- Variable _-----__ Variable ~--.___ Variable _.___-- 

Sm, 

Onsite in- 
vestiga- 
tion 
required. 

Upshur: 

UgP eeasenn 2. Severe: bed- Severe: bedrock] Moderate: bed- | Moderate: bed- | Moderate: Severe: bed- 
rock at a depth at a depth of rock at a depth rock at a depth slope; bedrock rock at a depth 
of 1% to8% 1% to 3% feet. of 1% to3% of 1% to3% at a depth of of 1% to38% 
feet; slow per- feet; hazard of feet. 1% to 3% feet; feet. 
meability. landslides in hazard of land- 

cuts. slides in cuts, 

Uge wnt ss Severe: bed- Severe: bedrock | Moderate: bed- | Moderate: Severe: slope; | Severe: slope; 
rock at a depth ata depth of rock at a depth slope; bedrock hazard of land- bedrock at a 
of 1% to8% 1% to 3% feet; of 1% to8% at a depth of slides in euts. depth of 1% to 
feet; slow per- slope. feet; slope; 1% to 8% feet. 3% feet. 
meability. hazard of land- 


slides in cuts. 
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Camp areas 


Buildings Paths Pieni 
without and qeme Playgrounds Golf 
Tents and Travel basements trails areas fairways 
camp trailers trailers 

Moderate: mod-| Moderate: mod- | Slight ----_-____ Slight _-_______- Slight -._____--_ Moderate: sea- | Slight. 
erately slow erately slow sonal high 
permeability. permeability. water table; 

moderately 
slow perme- 
ability. 

Moderate: mod-| Moderate: mod- | Slight __.__-___- Slight ---_.-__-_ Sllpht 22. 5.222) Moderate: mod- | Slight. 
erately slow erately slow erately slow 
permeability. permeability; permeability ; 

slope. slope; seasonal 
high water 
table. 

Moderate: mod-| Severe: slope___| Moderate: Slight ..-..-=-= Moderate: Severe: slope___| Moderate: 
erately slow slope, slope. slope. 
permeability; 
slope. 

Slight —.. Moderate: Moderate: Slight. 

slope. slope. 

Moderate: Severe: slope___| Moderate: Slight. —..-----—— Moderate: Severe: slope._-| Moderate: 
slope. slope. slope. slope. 

Severe: slope_-.| Severe: slope___| Severe: slope_-__| Moderate: Severe: slope___] Severe: slope___| Severe: slope, 

slope; stony. 

Moderate: Moderate: Severe: flood- | Slight —.------__ Moderate: Moderate: sea- | Moderate: 
flooding. flooding. ing. flooding. sonal high flooding. 

water table; 
flooding. 

Slight: -==--..=-- Slight _--------- Moderate: Slight... | Slight --------__ Moderate: sea- | Slight. 

flooding. sonal high 
water table. 

Variable: Variable: Variable; slope_| Variable: Variable: Variable; slope; | Variable; slope; 
slope; coarse slope; coarse slope; coarse slope; coarse coarse texture. coarse texture. 
texture. texture. texture. texture. 

Moderate: slow | Moderate: slow | Slight ------_--_ Slight. 4.4,.../ Slight —.-----.-- Moderate: Moderate: bed- 
permeability. permeability ; slope; slow rock at a depth 

slope. permeability. of 1% to3% 
feet. 

Moderate: slow | Severe: slope__.| Moderate: Slipht tees Moderate: Severe: slope__-| Moderate: 
permeability ; slope. slope. slope; bedrock 
slope. ata depth of 


1% to 3% feet. 
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SOIL SURVEY 


TABLE 7.—Limitations of the soils 


Soil series Septic tank Sewage Buildings Lawns Streets Sanitary 
and absorption Taeoane with and and landfill 
map symbols fields basements landscaping parking lots (Trench) 

_| Severe: slope; | Severe: slope; Severe: slope; | Severe: slope___! Severe: slope; | Severe: slope; 
bedrock at a bedrock ata hazard of land- hazard of land- bedrock ata 
depth of 14% to depth of 1% to slides in cuts. slides in cuts. depth of 1% to 
3% feet; slow 8% feet. 3% feet. 
permeability. 

WR ace | Severe: slope; Severe: slope; Severe: slope; | Severe: slope___| Severe: slope; | Severe: slope; 
bedrock at a bedrock at a hazard of land- hazard of land- bedrock at a 
depth of 1% to depth of 14% to slides in cuts. slides in euts. depth of 1% to 
8% feet; slow 3% feet. 3% feet. 
permeability. 

Urban land: 

Ur 
Properties 

are vari- 
able. On- 
site inves- 
tigation 
required, 

Weikert: | 

WeB _-------- Severe: bed- Severe: bedrock| Moderate: bed- | Severe: bedrock | Moderate: Severe: bed- 
rock at a depth ata depth of 1 rock at a depth at a depth of 1 slope; rippable | rock at a depth 
of 1 to 1% feet. to 1% feet; of 1 to 1% feet. to 1% feet. bedrock ata of 1 to 1% feet. 

moderately depth of 1 to 
vapid perme- 1% feet. 
ability. 

WeC _.-------| Severe: bed- Severe: slope; | Moderate: Severe: bedrock | Severe: slope_--| Severe: bed- 
rock at a depth bedrock at a slope; bedrock at a depth of 1 rock at a depth 
of 1 to 1% feet. depth of 1 to ata depth of 1 to 1% feet. of 1 to 1% feet. 

1% feet; mod- to 1% feet. 
erately rapid 
permeability. 
Severe: slope; | Severe: slope; | Severe: slope__-| Severe: slope___| Severe: slope_-_| Severe: slope; 
bedrock at a bedrock at a bedrock at a 
depth of 1 to depth of 1 to depth of 1 to 
1% feet. 1% feet; mod- 1% feet, 
erately rapid 
permeability. 
Wharton 

WrB) joao Severe: seasonal | Moderate: Moderate: sea- | Slight ---------- Moderate: sea- | Moderate: sea- 
high water ta- slope. sonal high sonal high sonal high 
ble; slow per- water table. water table; water table. 
meability. slope. 

WHGY .cicasese| Severe: seasonal| Severe: slope---| Moderate: sea- | Moderate: Severe: slope_-_| Moderate: sea- 
high water ta- sonal high slope. sonal high 
ble; slow per- water table; water table; 
meability. slope. slope. 

WiBeseseecta| Severe: seasonal| Severe: bedrock | Moderate: bed- | Moderate: bed- | Moderate: Severe: bed- 
high water ta- at a depth of rock at a depth rock at a depth slope; bedrock rock atadepth | 
ble; slow perme-| 1% to 3% feet. of 1% to3% of 1% to3% at a depth of of 1% to38% 
ability; bedrock feet; seasonal feet. 1% to 8% feet; feet. 
at a depth of high water seasonal high 
1% to 3% feet. table. water table. 
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depth of 1% to 
3% feet. 


Camp areas eit pati 
uildings aths Picnic Golf 
without and Playgrounds ‘ 
Tents and Travel basements trails eer fairways 
camp trailers trailers 
Severe: slope___| Severe: slope___| Severe: slope___ Moderate: Severe: slope.__| Severe: slope___| Severe: slope. 
- slope. 
Severe: slope___| Severe: slope___| Severe: slope___| Severe: slope.__| Severe: slope___| Severe: slope___| Severe: slope. 
Moderate: Moderate: Moderate: bed- | Moderate: Moderate: Severe: bed- Severe: bed- 
shaly. shaly; slope. rock at a depth shaly. shaly. rock at a depth rock at a depth 
of 1 to 1% feet. of 1to1% feet; | of 1 to 1% feet. 
shaly, 
Moderate: Severe: slope.__| Moderate: bed- | Moderate: Moderate: Severe: bed- Severe: bed- 
shaly; slope, rock at a depth shaly. shaly; slope. rock at a depth rock at a depth 
of 1to 1% feet; of lto1% feet; ) of 1to1% feet. 
slope. slope; shaly. 
Severe: slope.__| Severe: slope__.| Severe: slope_--| Severe: slope___| Severe: slope___| Severe: slope; | Severe: slope; 
shaly; bedrock bedrock at a 
at a depth of 1 depth of 1 to 
to 1% feet. 1% feet. 
Moderate: slow | Moderate: slow | Slight --_---_-__- Slight ---.______ DliPht 2-22 o ua Moderate: sea- | Slight. 
permeability. permeability; sonal high 
slope. water table; 
slow perme- 
ability. 
Moderate: slow | Severe: slope___| Moderate: Slight --._______ Moderate: Severe: slope___| Moderate: 
permeability; slope. slope. slope. 
slope. 
Moderate: slow | Moderate: slow | Slight __ Moderate: Moderate: _ bed- 
permeability. permeability; slope; seasonal rock at a depth 
slope. high water of 1% to8% 
table; slow feet. 
permeability; 
bedrock at a 
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TABLE 7.—Limitations of the soils 
Soil series Septic tank Buildings Lawns Streets Sanitary 
and absorption Sewage with and and landfill 

map symbols fields eB basements landscaping parking lots (Trench) 

WHG) eee Severe: bed- Severe: slope; Moderate: bed- | Moderate: Severe: slope__.| Severe: bed- 
rock at a depth bedrock ata rock ata depth slope; bedrock rock at a depth 
of 1% to38% depth of 1% to of 1% to3% ata depth of of 14% to8% 
feet; seasonal 3% feet. feet; seasonal 1% to 3% feet. feet; slope. 
high water ta- high water 
ble; slow per- table. 
meability. 

WHD) eu stocees Severe: slope; Severe: slope; Severe: slope__.| Severe: slope___| Severe: slope_-_| Severe: slope; 
bedrock ata bedrock ata bedrock at a 
depth of 144 to depth of 1% to depth of 1% to 
8% feet; slow 3% feet. 3% feet. 
permeability ; 
seasonal high 
water table. 

WvB _4-------| Severe: seasonal | Moderate: Severe: sea- Moderate: sea- | Moderate: sea- | Severe: sea- 
high water ta- slope; bedrock sonal high sonal high sonal high ; sonal high 
ble; slow per- at a depth of water table; water table, water table; | water table. 
meability. 3% to 6 feet. hazard of land- slope; hazard 

slides in cuts. of landslides 
in cuts. 
| 

WC _--------| Severe: seasonal| Severe: slope--_| Severe: sea- Moderate: Severe: slope; / Severe: sea- 
high water ta- sonal high slope; seasonal hazard of land- sonal high 
ble; slow per- water table; high water slides in cuts; water table. 
meability. hazard of land- table. seasonal high 

slides in cuts, water table. 

WeD 2so5--25-| Severe: slope; | Severe: slope_-.| Severe: slope; Severe: slope___| Severe: slope; | Severe: slope; 
slow permeabil- seasonal high seasonal high seasonal high | 
ity; seasonal water table; water table; water table, 
high water ta- hazard of land- hazard of land- 
ble. slides in cuts. slides in cuts, 

Crooked Creek Reservoir, 200 feet west of the main Ap horizon is brown or dark brown to dark grayish brown. 
parking lot: The B horizon ranges from strong brown to dark yellowish 
r brown and is heavy loam or sandy clay loam. The IIC 

Ap—0 to 9 inches, dark-brown (10YR 4/8) silt loam; horizon ranges from clay loam and sandy loam to very 


weak, fine, granular structure; friable, nonsticky 
and slightly plastic; 10 percent coarse fragments; 
strongly acid; clear, smooth boundary. 

rr 


very 


B2t—9 to 40 inches, 


‘own (7.5YR 5/4) heavy loam; mod- 


erate, medium, subangular blocky structure; fri- 
able, slightly sticky and slightly plastic; thin, 
discontinuous clay films on peds; 5 percent coarse 


fragments; 


boundary. 
TIC1i—40 to 52 inches, yellowish-brown (10YR 5/4) very 
gravelly loam; massive; friable, nonsticky and non- 
plastic; some black staining; 65 percent coarse 
fragments; very strongly acid; abrupt, smooth 
boundary. 
IIXC2—52 to 84 inches, gray (10YR 5/1) very shaly clay; 
massive; firm, sticky and plastic; 75 percent coarse 
fragments; very strongly acid. 


very strongly acid; 


clear, 


smooth 


The solum is 30 to 40 inches thick. The depth to the HIC 
horizon ranges from 40 to 72 inches or more. Coarse frag- 
ments make up as much as 10 percent of the A and B 
horizons and as much as 75 percent of the C horizons. The 


gravelly loam. 

Allegheny soils are associated with the moderately well 
drained Rainsboro soils. Drainage of the Allegheny soils 
is similar to that of the Hazleton, Rayne, Gilpin, and 
Weikert soils, but all of those soils are on uplands. 

A1B—Allegheny silt loam, 3 to 8 percent slopes. This 
soil has the profile described as representative of the 
series. Areas of this soil range from 10 to 35 acres. 
Surface runoff is medium, and the hazard of erosion 
is moderate if the soil is cultivated. 

Included with this soil in mapping were a few areas 
of a sandy loam soil and of nearly level Allegheny goils. 

This soil is suited to the crops grown in the county. 
Except for the erosion hazard, this soil has few limita- 
tions for most uses. Capability unit IIe-1. 

A1C—Allegheny silt loam, 8 to 15 percent slopes, This 
soil is similar to the one described as representative of 
the series, but its surface layer is about 6 inches thick. 
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Areas of this soil range from 6 to 20 acres and are ir- 
regular in shape. Surface runoff is medium, and the 
nae of erosion is moderate to high if the soil is culti- 
vated. 

Included with this soil in mapping were a few areas 
of Rainsboro soils and a few areas of a soil that has a 
sandy loam profile. 

This soil is suited to the crops grown in the county 
and to hay, pasture, trees, and wildlife. Slope is a limi- 
tation for many uses, Capability unit IITe-1. 


Cavode Series 


The Cavode series consists of deep, somewhat poorly 
drained, gently sloping to moderately steep soils. These 
soils are on uplands on ridgetops, benches, and some 
foot slopes. They formed in material that weathered 
from acid clay shale interbedded with some thin silt- 
stone. The native vegetation is mixed hardwoods that 
include red oak, black oak, white oak, and red maple. 


Camp areas Baill pats 
= uildings aths eaels 
| without and Houle Playgrounds Paci " 
Tents and | Travel basements trails y 
camp trailers trailers 

Moderate: slow | Severe: slope__| Moderate: Slight ..+--<-.-- Moderate: Severe: slope_._) Moderate: 
permeability; slope. slope. slope; bedrock 
slope. ata depth of 

1% to 3% feet. 

Severe: slope___| Severe: slope___| Severe: slope_-_| Moderate: Severe: slope_-_| Severe: slope___| Severe: slope. 

slope. 

Moderate: slow | Moderate: slow | Moderate: sea- | Moderate: mod-| Moderate: mod-; Severe: sea- Moderate: sea- 
permeability ; permeability; sonal high erately fine tex- | erately fine tex- sonal high sonal high 
seasonal high slope; seasonal water table, tured surface tured surface water table. water table. 
water table; high water layer; seasonal layer; seasonal 
moderately fine table; moder- high water high water 
textured sur- ately fine tex- table. table. 
face layer, tured surface 

layer. 

Moderate: slow | Severe: slope___| Moderate: Moderate: mod- | Moderate: mod-| Severe: slope; | Moderate: 
permeability; slope; seasonal erately fine tex- erately fine tex- seasonal high slope; seasonal 
slope; seasonal high water tured surface tured surface water table. high water 
high water table. layer; seasonal layer; slope; table. 
table; moder- high water seasonal high 
ately fine tex- table. water table. 
tured surface 
layer. 

Severe: slope_._| Severe: slope.__| Severe: slope_-_| Moderate: Severe: slope___| Severe: slope; | Severe: slope. 

slope; seasonal seasonal high 
high water water table. 
table; mod- 

erately fine tex- 

tured surface 

layer. 


In a representative profile, in a wooded area, the 
surface layer is very dark brown silt loam about 5 
inches thick. It is covered with a 2-inch mat of decay- 
ing leaves and twigs. The subsoil extends to a depth of 
30 inches. The upper 7 inches of the subsoil is mottled, 
yellowish-brown, friable silty clay loam. The middle 
part is mottled, light brownish-gray, firm silty clay 
loam about 14 inches thick. The lower 4 inches is mot- 
tled, light brownish-gray, friable shaly silty clay loam. 
The substratum, at a depth of 30 to 48 inches, is gray, 
firm shaly silty clay loam. Acid, gray shale is at a depth 
of about 48 inches, 

The available moisture capacity is moderate, and 
permeability is slow. A seasonal water table rises to 
within 6 to 18 inches of the surface in wet periods. 
Seep areas and wet-weather springs are common. If 
they are adequately drained, these soils are suited to 
most of the crops grown in the county. Many areas of 
these soils have been cleared and are used for crops. 
Other areas are wooded or are idle and reverting to 
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TABLE 8.—Approximate acreage and proportionate extent of the soils 


Soil Area | Extent Soil Area | Extent 
Acres | Pereent || Acres | Percent 
Allegheny silt loam, 8 to 8 percent slopes .---| 1,180 0.3 || Rayne-Gilpin very stony silt loams, 8 to 25 
Allegheny silt loam, 8 to 15 percent slopes 2,920 7 percent slopes ~~. 1,290 3 
Cavode silt loam, 3 to 8 percent slopes --__--_| 9,860 2.4 || Steff loam —--_-_-_. 5,520 1.3 
Cavode silt loam, 8 to 15 percent slopes _| 7,660 1.8 || Steff loam, high bottom 2 
Cavode silt loam, 15 to 25 percent slopes _----| 1,060 .3 || Strip mines a 5.6 
Ernest silt loam, 0 to 3 percent slopes -. = 770 .2 || Upshur-Gilpin silt loams, 8 to 8 percent slopes_ 370 Bil 
Ernest silt loam, 8 to 8 percent slopes -. _| 18,960 4.5 || Upshur-Gilpin silt loams, 8 to 15 percent 
Ernest silt loam, 8 to 15 percent slopes -| 26,030 6.2 Slopes: 232-522 a ea Se ceeds 520 | a 
Ernest silt loam, 15 to 25 percent slopes __---| 6,380 1.5 || Upshur-Gilpin silt loams, 15 to 25 percent 
Ernest very stony silt loam, 0 to 8 percent SIOPOS wanseseet See oe ee 730 2 
SlOPCS a2 oe pe eee ceceee eee 380 .1 || Upshur-Gilpin silt loams, 25 to 35 percent 
Ernest very stony silt loam, 8 to 25 percent slopes — 490 al 
BIOPES 22sec oe ececeeneoe 1,110 .8 | Urban land — 1,740 A 
Gilpin-Weikert complex, 3 to 8 percent slopes__| 7,020 1.7 || Weikert shaly 3,140 tf 
Gilpin-Weikert complex, 8 to 15 percent slopes_| 7,780 1.8 || Weikert shaly silt loam, 8 to 15 percent slopes_| 1,600 A 
Gilpin-Weikert complex, 15 to 25 percent Weikert and Gilpin soils, 25 to 70 percent 
Slopesioa io eee oe eeceaee 42,440 10.1 Slope scecesssssenceae—suek oes 114,010 27,2 
Hazleton channery loam, 3 to 8 percent slopes_| 5,380 1.3 || Wharton silt loam, 3 to 8 percent slopes -| 13,460 3.2 
Hazleton channery loam, 8 to 15 percent Wharton silt loam, 8 to 15 percent slopes .____ 7,310 17 
Slopes. aso eee eee 3,460 8 || Wharton-Gilpin silt loams, 3 to 8 percent 
Hazleton channery loam, 15 to 25 percent j| _ slopes ---------------------~_-~-----.--- 8,060 ay 
slopes =—W. == 222 -saee- s-seb 4,810 1.1 || Wharton-Gilpin silt loams, 8 to 15 percent 
Hazleton very stony loam, 8 to 25 percent slopes _-------_-_-------_---~----------- 7,820 1.9 
slopes 600 1 || Wharton-Gilpin silt loams, 15 to 25 percent 
Melvin silty clay loam 9.520 2.3 slopes =a assecas—esseseense-5=-~-==- 10,290 2.5 
Mine dumps ~~ 910 .2 || Wharton-Vandergrift complex, 3 to 8 percent 
Pope fine sandy 1,040 2 SlOPeR so. oa oe ete ee 1,190 3 
Pope loam — 2. ssccecs. 2,100 5 || Wharton-Vandergr: 
Rainsboro silt loam, 0 to 3 pi pes — 1,620 4 slopes _.-------------------------;------ 1,780 “4 
Rainsboro silt loam, 3 to 8 percent slopes ----| 6,480 1.5 || Wharton-Vandergrift complex, 15 to 25 per- 
Rainsboro silt loam, 8 to 15 percent slopes ---| 3,270 8 cent slopes 540 a 
Rayne silt loam, 3 to 8 percent slopes — | 5.6 Water —--- 4,890 12 
Rayne silt loam, 8 to 15 percent slopes — él 4.7 | a 
{ Total 419,840 100.0 
woodland. The seasonal water table, slow permeability, Cg—30 to 48 nehes, gray & 6/1) shaly silty Sey ee ni 
Carine many, medium, distinct, light brownish-gray 
and slope aes aes ny ey eae wlth 3 t08 6/2) and yellowish-brown (10YR 5/8) mottles; 
epresentative profile of Cavode silt loam, © to © per- masive; firm, slightly sticky and plastic; 40 percent 
cent slopes, in a wooded area 114 miles north of Tidal shale fragments; very strongly acid; clear, wavy 
along Route T490: boundary. 


02—2 to 1 1/2 inches, recent leaf litter. 

O1—1 BA inches to 0, black (N 2/0) partly decayed leaf 
itter. 

A1—0 to 5 inches, very dark brown (10YR 2/2) silt loam; 
weak, fine, granular structure; very friable, slightly 
sticky and nonplastic; very strongly acid; gradual, 
smooth boundary. 

B2it—5 to 12 inches, yellowish-brown (10YR 5/4) silt 
clay loam; few, fine, faint, brown (10YR 5/3 
mottles; moderate, medium, subangular blocky 
structure; friable, slightly sticky and plastic; thin, 
discontinuous clay films on peds; 5 percent shale 
fragments; very strongly acid; gradual, wavy 
boundary. 

B22tg—12 to 26 inches, light brownish-gray (10YR 6/2) 
silty clay loam; many, medium, distinct, strong- 
brown (7.5YR 5/6) mottles; moderate, medium, 
subangular blocky structure; firm, sticky and plas- 
tic; thick, continuous clay films on peds; 10 percent 
shale fragments; very strongly acid; gradual, wavy 
boundary. 

B3g—26 to 30 inches, light brownish-gray (2.5Y 6/2) shaly 
silty clay loam; many, medium, distinct, gray 
(10YR 5/1) and strong-brown (7.5YR 5/8) mot- 
tles; moderate, medium, subangular blocky struc- 
ture; friable, sticky and plastic; 20 percent shale 
fragments; very strongly acid; gradual, wavy 
boundary. 


R—48 inches +, acid, gray shale bedrock. 


The solum is 80 to 52 inches thick. The depth to bedrock 
ranges from 40 to 72 inches. Coarse fragments make up 
as much as 15 percent of the Al and B2 horizons and 10 
to 80 percent of the B38g and Cg horizons. In some places, 
there is an Ap horizon that is dark grayish brown to brown. 
The B horizon ranges from silty clay loam to clay. Mottles 
in the B horizon range from gray to yellowish brown and 
yellowish red. The B21t horizon is brown to yellowish brown. 
The B22tg and B8g horizons are gray to light brownish 
gray. 

Cavode soils occur near the deep, well drained Rayne soils; 
the moderately deep, well drained Gilpin soils; the shallow, 
well drained Weikert soils; and the deep, moderately well 
drained Wharton soils. Drainage of the Cavode soils is 
similar to that of the Vandergrift and Ernest soils, but the 
Vandergrift soils have a reddish B horizon and the Ernest 
soils have a Bx horizon. 


CaB—Cavode silt loam, 3 to 8 percent slopes. This 
soil has the profile described as representative of the 
series. It is on ridgetops and benches in areas 8 to 30 
acres in size. Surface runoff is medium, and the erosion 
hazard is moderate if the soil is cultivated. 

Included with this soil in mapping were a few areas 
of soils that are medium acid to neutral in the sub- 
stratum. Also included were some areas of a Cavode 
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soil that has many stones scattered on the surface. 
These areas are indicated on the detailed soil map by 
the symbol for very stony areas. Also included were 
small areas of Wharton soils. 

This soil is suited to crops that tolerate wetness and 
to trees and wildlife. Artificial drainage can make it 
suitable for a wider range of crops. A seasonal water 
table and slow permeability are limitations for many 
uses. Capability unit IIIw-2. . 

CaC—Cavode silt loam, 8 to 15 percent slopes. This 
soil has a profile similar to the one described as repre- 
sentative of the series, but it is not so deep to bedrock. 
Areas of this soil range from 6 to 20 acres, are irregu- 
lar in shape, and are on benches and side slopes. Sur- 
face runoff is medium, and the erosion hazard is mod- 
erate if the soil is cultivated. 

Included with this soil in mapping were a few areas 
of soils that are medium acid to neutral in the sub- 
stratum. Also included were some areas of a Cavode 
soil that has many stones scattered on the surface. 
These areas are shown on the soil map by the symbol 
for very stony areas. Also included were small areas of 
Wharton soils. 

This soil is suited to crops that tolerate wetness and 
to trees and wildlife. Artificial drainage increases the 
range of suitable crops. A seasonal water table and 
slow permeability are limitations for many uses. Capa- 
bility unit ITIe-4. 

CaD—Cavode silt loam, 15 to 25 percent slopes. This 
soil is similar to the one described as representative of 
the series, but its surface layer has about 10 percent 
shale fragments. Areas of this soil range from 4 to 15 
acres, are irregular in shape, and are on hillsides and 
some toe slopes. Surface runoff is rapid, and the erosion 
hazard is high if the soil is cultivated. 

Included with this soil in mapping were some small 
areas of Wharton soils and a few areas of very stony 
Cavode soils. 

This soil is suited to crops that require limited culti- 
vation and that tolerate some wetness. It is also suited 
to trees and wildlife. Artificial drainage increases its 
suitability for a wider range of crops. A seasonal water 
table, slow permeability, and slope are limitations for 
most uses. Capability unit [Ve-3. 


Ernest Series 


The Ernest series consists of deep, moderately well- 
drained, nearly level to moderately steep soils. These 
soils formed in colluvial material that weathered from 
acid gray shale, siltstone, and some fine sandstone. This 
material moved downslope from nearby uplands mainly 
to foot slopes and benches. The native vegetation con- 
sists of mixed hardwoods, including oaks, red maple, 
some sugar maple, black cherry, and hemlock. 

In a representative profile the surface layer is brown 
silt loam about 8 inches thick. The subsoil extends to a 
depth of 50 inches. In the upper 7 inches, the subsoil 
is yellowish-brown, friable heavy silt loam. The part 
below that is mottled, strong-brown, friable light silty 
clay loam about 9 inches thick. The next part is mot- 
tled, brown, firm and brittle shaly heavy silt loam about 
12 inches thick. In the lowermost part, the subsoil is 
mottled, brown, very firm and brittle, shaly heavy silt 
loam about 14 inches thick. The substratum, between 


depths of 50 and 74 inches or more, is yellowish-brown, 
firm shaly silt loam. 

The available moisture capacity is moderate, and 
permeability is moderately slow. A seasonal water table 
rises to within 18 to 36 inches of the surface in wet 
periods. If these soils are adequately drained, they are 
suited to most of the crops grown in the county. Most 
areas of these soils have been cleared and are used for 
crops. A few areas are wooded or are idle and reverting 
to woodland. The seasonal water table, moderately slow 
permeability, and slope are limitations for many uses. 

Representative profile of Ernest silt loam, 8 to 15 
percent slopes, in a pasture 21 miles north of Spring 
Church at the intersection of Routes T460 and T349: 


Ap—0 to 8 inches, brown (10YR 4/3) silt loam; weak, 
fine, granular structure; friable, slightly sticky 
and slightly plastic; 5 percent coarse fragments; 
very strongly acid; clear, smooth boundary. 

Bit—8 to 15 inches, yellowish-brown (10YR 5/4) heavy 
silt loam; moderate, medium and fine, subangular 
blocky structure; friable, sticky and plastic; thin, 
discontinuous clay films on peds; 5 percent shale 
fragments; very strongly acid; clear, wavy bound- 
ary. 

B2t—15 to 24 inches, strong-brown (7.5YR 5/6) light silty 
clay loam; few, medium, faint, yellowish-brown 
(10YR 5/6) and pinkish-gray (7.5YR 6/2) mot- 
tles; moderate, medium and coarse, subangular 
blocky structure; friable, sticky and plastic; thick, 
continuous clay films on peds; 10 percent shale 
fragments; very strongly acid; smooth 
boundary. 

Bx1—24 to 36 inches, brown (7.5YR 5/4) shaly heavy silt 
loam; many, prominent, medium and_ coarse, 
pinkish-gray (7.5YR 6/2) and _ yellowish-brown 
(10YR 5/6) mottles; strong, very coarse, prismatic 
structure parting to subangular blocky; firm, brit- 
tle, sticky and plastic; thick, discontinuous clay 
films on peds; 20 percent shale fragments; very 
strongly acid; clear, smooth boundary. 

Bx2—36 to 50 inches, brown (10YR 5/3) shaly heavy silt 
loam; many, medium to coarse, prominent, light 
brownish-gray (10YR 6/2) and_yellowish-brown 
(10YR 5/4 and 10YR 5/6) mottles; strong, very 
coarse, prismatic structure; very firm, brittle, 
sticky and plastic; thick, continuous clay films on 
peds; 20 percent shale fragments; very strongly 
acid; clear, wavy boundary. 

C—50 to 74 inches, yellowish-brown (10YR 5/6) shaly silt 
loam; massive; firm, slightly sticky and nonplastic; 
30 percent shale fragments; very strongly acid; 
clear, wavy boundary. 


The solum is 36 to 60 inches thick. The depth to the Bx 
horizon ranges from 20 to 28 inches. The depth to bedrock 
is more than 6 feet. Coarse fragments make up 5 to 20 
percent of the Blt and B2t horizons and as much as 30 
percent of the Bx and C horizons. The Ap horizon is brown, 
dark brown, dark grayish brown, or dark yellowish brown. 
The soil material above the Bx1 horizon is silt loam or 
silty clay loam. The Bx horizon is silt loam, silty clay loam, 
or clay loam. The C horizon ranges from silt loam to silty 
clay. 

Ernest soils are near the deep, well drained Rayne soils; 
the moderately deep, well drained Gilpin soils; the shallow, 
well drained Weikert soils; the deep, moderately well drained 
Wharton soils; and the deep, somewhat poorly drained 
Cavode soils. Drainage of the Ernest soils is similar to that 
of the deep, moderately well drained to somewhat poorly 
drained Vandergrift soils and the deep, moderately well 
drained Rainsboro soils. In contrast to Ernest soils, the 
Wharton and Vandergrift soils lack a Bx horizon, and the 
Rainsboro soils oceupy terraces and have fewer coarse 
fragments in the upper B horizon. 


EnA—Ernest silt loam, 0 to 3 percent slopes. This 
soil has a profile similar to the one described as repre- 


clear, 
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Figure 10.—Ernest silt loam, 3 to 8 percent slopes, is in the foreground, and beyond the trees is Gilpin channery silt loam, 15 to 25 
percent slopes. 


sentative of the series, but its surface layer is generally 
thicker. Areas of this soil range from 10 to 85 acres 
and occupy toe slopes and some benches. Runoff is 
slow, and the hazard of erosion is slight. 

Included in mapping were some wet areas where the 
water table is closer to the surface and remains there 
for a longer period. Soils in these areas are mottled 
with strong brown, brown, or reddish yellow in the up- 
per part of the subsoil. They are shown on the soil map 
by the symbol for wet spots. 

This soil is suited to crops that tolerate some wetness 
and to trees and wildlife. Artificial drainage can make 
the soil suitable for a wider range of crops. A seasonal 
water table and moderately slow permeability are limi- 
tations for many uses. Capability unit IIw-2. 

EnB—Ernest silt loam, 3 to 8 percent slopes. This 
soil has a profile similar to the one described as repre- 
sentative of the series, but the upper part of its subsoil 
is generally slightly thinner. Areas of this soil range 
from 6 to 20 acres and occupy lower slopes and benches 
(fig. 10). Runoff is medium, and the hazard of erosion 
is moderate if the soil is cultivated. 

Included with this soil in mapping were some wet 
areas of soils in which the water table is closer to the 
surface and remains there for a longer period. In these 
wet areas the upper part of the subsoil is mottled with 


strong brown, brown, or reddish yellow. The areas are 
shown on the soil map by the symbol for wet spots. Also 
included were some small areas of soils that are coarser 
textured throughout their profile. 

This soil is suited to crops that tolerate some wetness 
and to trees and wildlife. Artificial drainage can make 
the soil suitable to a wider range of crops. A seasonal 
water table and moderately slow permeability are limi- 
tations for many uses. Capability unit Ie-3. 

EnC—Ernest silt loam, 8 to 15 percent slopes. This 
soil has the profile described as representative of the 
series. Areas of this soil range from 6 to 25 acres and 
occupy benches and lower slopes. Runoff is medium, 
sy a erosion hazard is moderate if the soil is culti- 
vated. 

Included in mapping were a few seep areas that are 
shown on the soil map by the symbol for a wet spot. 
Also included were some small areas of soil that is 
coarser textured throughout the profile. 

This soil is suited to crops that tolerate some sea- 
sonal wetness and to trees and wildlife. Artificial drain- 
age can make it suitable for a wider range of crops. A 
seasonal water table and moderately slow permeability 
are limitations for many uses. Capability unit IIIe—4. 

EnD—Ernest silt loam, 15 to 25 percent slopes, This 
soil is similar to the one described as representative of 
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the series, but its depth to bedrock is generally 4 to 8 
inches less and it has more coarse fragments in the sub- 
soil. Areas of this soil range from 10 to 35 acres and 
occupy lower foot slopes. Runoff is medium to rapid, 
and the erosion hazard is high if the soil is cultivated. 

Included with this soil in mapping were a few areas 
of a soil that is not so deep to bedrock and some small 
areas of a soil that has a higher content of sand. 

This soil is suited to crops that require limited culti- 
vation and that tolerate some wetness. It is also suited 
to hay, pasture, trees, and wildlife. Slope, a seasonal 
water table, and moderately slow permeability are 
limitations for most uses. Capability unit IVe-3. 

ErB—Ernest very stony silt loam, 0 to 8 percent 
slopes. This soil is similar to the one described as 
representative of the series, but its surface layer is cov- 
ered by a 1- to 2-inch layer of decaying leaves and 
twigs. Stones cover 2 to 10 percent of the surface. 
Areas of this soil range from 10 to 20 acres and occupy 
benches and depressions in woodlands. Runoff is slow to 
medium and the erosion hazard is moderate if the soil 
is cleared. 

Included in mapping were a few areas of a soil in 
which the water table is nearer the surface in wet sea- 
sons. These areas are shown on the soil map by the 
symbol for a wet spot. 

This soil is well suited to most hardwoods and 
conifers that tolerate some wetness, It also is suited to 
recreation uses and wildlife. Stones, a seasonal water 
table, and moderately slow permeability limit these 
soils for most uses. Capability unit VIs—1. 

ErD—Ernest very stony silt loam, 8 to 25 percent 
slopes. This soil is similar to the one described as 
representative of the series, but its surface layer is 
covered by a 1- to 2-inch layer of decaying leaves and 
twigs. Stones cover 2 to 10 percent of the surface. 
Areas of this soil range from 12 to 30 acres, are irregu- 
lar in shape, and occupy benches and foot slopes. Run- 
off is slow to rapid, and the erosion hazard is moderate 
to high if the soil is cleared. 

Included with this soil in mapping were a few small 
areas of a soil that has more sand throughout the profile 
than typical Ernest soils. 

This soil is suited to most hardwoods and conifers 
that tolerate some wetness. It also is suited to recrea- 
tion uses and wildlife. Slope, stones, a seasonal water 
table, and moderately slow permeability are limitations 
for most uses, Capability VIs-1. 


Gilpin Series 


The Gilpin series consists of moderately deep, well- 
drained, gently sloping to very steep soils on uplands. 
These soils formed in material that weathered from 
acid shale, siltstone, and fine-grained sandstone. They 
occur primarily on ridgetops and side slopes in dis- 
sected uplands. The native vegetation consists of hard- 
woods, mainly mixed oaks and red maples. Some black 
cherry and tulip-poplar are also present. 

In a representative profile, in a pasture, the surface 
layer is dark-brown silt loam about 4 inches thick. The 
subsoil is yellowish brown and 22 inches thick. The up- 
per part of the subsoil is silt loam, and the lower part 
is heavy silt loam. The substratum is yellowish-brown, 


friable shaly silt loam 8 inches thick. Grayish-brown, 
rippable shale bedrock is at a depth of about 34 inches. 

The available moisture capacity and_permeability 
are moderate. Some areas of these soils have been 
cleared and are used for hay, pasture, and crops. Other 
areas are idle or reverting to woodland. The steep and 
very steep soils are wooded. Moderate depth to bedrock 
and slope are limitations for most uses. 

Representative profile of Gilpin silt loam, in an area 
of Gilpin-Weikert complex, 8 to 15 percent slopes, in a 
pasture on the west side of Route 03021, 3 miles south- 
east of Cowansville and 2 miles northwest of the Al- 
legheny River: 

A1—0 to 4 inches, dark-brown (10¥R 3/8) silt loam; mod- 
erate, fine, granular structure; very friable, slightly 
sticky and nonplastic; 5 percent coarse fragments; 
strongly acid; clear, smooth boundary. 

B21—4 to 9 inches, yellowish-brown (10YR 5/4) silt loam; 
weak, medium, subangular blocky structure; fri- 
able, slightly sticky and slightly plastic; 5 percent 
coarse fragments; strongly acid; gradual, wavy 
boundary. 

B22t—9 to 26 inches, yellowish-brown (10YR 5/6) heavy 
silt loam; moderate, medium, subangular blocky 
structure; friable, slightly sticky and slightly 
plastic; thin, discontinuous clay films on ped faces; 
10 percent coarse fragments; strongly acid; 
gradual, wavy boundary. P 

C—26 to 34 inches, yellowish-brown (10YR 5/6) shaly silt 
loam; weak, medium, subangular blocky structure; 
friable, slightly sticky and slightly plastic; 380 
percent coarse fragments; very strongly acid; 
gradual, wavy boundary. 

R—34 inches +, grayish-brown, rippable shale bedrock. 


The solum is 20 to 30 inches thick. The depth to bedrock 
ranges from 20 to 40 inches. Coarse fragments make up 
5 to 40 percent of the solum and 30 to 90 percent of the C 
horizon, The Al horizon ranges from black to dark brown 
and from silt loam to channery loam or shaly silt loam. In 
some places, there is an Ap horizon that is brown to dark 
brown. The B21t horizon ranges from yellowish brown to 
strong brown and is heavy silt loam, heavy loam, or light 
silty clay loam. The C horizon ranges from shaly silt loam 
to channery or very channery loam. 

Gilpin soils occur near the deep, well drained Rayne 
soils; the deep, moderately well drained Wharton soils; the 
shallow, well drained Weikert soils; and the deep, somewhat 
poorly drained Cavode soils. The Gilpin soils have drainage 
similar to that of the Hazleton soils but have less sand in 
the B horizon. 


GwB—Gilpin-Weikert complex, 3 to 8 percent slopes. 
The soils of this mapping unit are so intermingled that 
it was neither practical nor feasible to map them sep- 
arately. The Gilpin soil makes up about 50 to 55 per- 
cent of the complex. It has a profile similar to the one 
described as representative of the Gilpin series, but its 
surface layer is silt loam about 8 inches thick. The 
Weikert soil makes up about 35 to 40 percent of the 
complex. It has a profile similar to the one described 
as representative of the Weikert series, but it has a 
thicker subsoil. These soils occur on ridges and on 
knobs in areas 4 to 10 acres in size. Surface runoff is 
medium, and the hazard of erosion is moderate if the 
soils are cultivated. 

Included with these soils in mapping were a few 
areas of Rayne soils. 

Soils of this complex are suited to crops that tolerate 
some droughtiness and to pasture (fig. 11), hay, trees, 
and wildlife. Moderate depth to bedrock is the major 
limitation for use of the Gilpin soil. Coarse fragments 
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Figure 11.—Pasture in the foreground is on the Gilpin-Weikert complex, 3 to 8 percent slopes. The buildings are on Ernest silt 
loam, 8 to 15 percent slopes, and the stripcropping in the background is on the Gilpin-Weikert complex, 15 to 25 percent slopes. 


and depth to bedrock are limitations of the Weikert soil 
for many uses. Capability unit Ile-2. 

GwC—Gilpin-Weikert complex, 8 to 15 percent 
slopes. These soils are so intermingled that it was 
neither practical nor feasible to map them separately. 
The Gilpin soil makes up about 50 to 55 percent of the 
complex. It has the profile described as representative 
of the Gilpin series. The Weikert soil, makes up about 
35 to 40 percent of the complex. These soils occur on 
ridges and hillsides in irregularly shaped areas, 6 to 20 
acres in size. Surface runoff is medium, and hazard of 
erosion is moderate if the soils are cultivated. 

Included with these soils in mapping were a few 
small areas of Rayne soils. 

Soils of this complex, are suited to crops that tolerate 
some droughtiness and to pasture, hay, trees, and wild- 
life. Moderate depth to bedrock and slope are the major 
limitations of the Gilpin soil. Coarse fragments, slope, 
and depth to bedrock are limitations of the Weikert 
soil for most uses. Capability unit IITe~2. 

GwD—Gilpin-Weikert complex, 15 to 25 percent 
slopes. These soils are so intermingled that it was 
neither practical nor feasible to map them separately. 
The Gilpin soil makes up about 40 to 55 percent of the 
complex. It has a profile similar to the one described as 
representative of the Gilpin series, but it is not so deep 
to bedrock. The Weikert soil makes up about 35 to 50 
percent of the complex. It has a profile similar to the 
one described as representative of the Weikert series, 


but its surface layer is thinner and has more thin, flat 
fragments of sandstone. Areas of these soils are long 
and narrow and range from 12 to 40 acres. Surface 
runoff is rapid, and the hazard of erosion is high if 
these soils are cultivated. 

Included with these soils in mapping were a few 
areas of steep Gilpin and Weikert soils and a few small 
areas of Rayne soils. 

Soils of this complex are suited to crops that tolerate 
some droughtiness and to hay, pasture, trees, and wild- 
life. Slope and moderate depth to bedrock are the major 
limitations of the Gilpin soil. Coarse fragments, slope, 
and shallow depth to bedrock are limitations of the 
Weikert soil for most uses. Capability unit [Ve-2. 


Hazleton Series 


The Hazleton series consists of deep, well-drained, 
gently sloping to moderately steep soils on uplands. 
These soils formed in material that weathered from 
acid, gray and brown sandstone. They are mainly on 
ridgetops and hillsides in dissected areas. The native 
vegetation is red oak, black oak, white oak, scarlet oak, 
red maple, black cherry, and sassafras. 

In a representative profile, in a cultivated area, the 
surface layer is dark-brown channery loam about 7 
inches thick. The subsoil extends to a depth of 36 
inches. In the upper 10 inches it is dark yellowish- 
brown, friable channery loam. In the lower 19 inches 
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it is yellowish-brown, friable very channery loam. The 
substratum extends to a depth of 48 inches; it is 
yellowish-brown, very channery loamy sand. Grayish- 
brown fractured sandstone is at a depth below 48 
inches. . 

The available moisture capacity is low to moderate, 
and permeability is moderately rapid. Some areas of 
these soils have been cleared and are used for crops, 
hay, and pasture. Other areas are idle or reverting to 
woodland. The steeper areas are wooded. Steep slopes 
limit these soils for most uses. 

Representative profile of Hazleton channery loam, 3 
to 8 percent slopes, in a cultivated area, 2 miles north- 
west of Cowansville: 

Ap—0O to 7 inches, dark-brown (10YR 8/3) channery loam; 
weak, fine, granular structure; very friable, 


slightly sticky and nonplastic; 15 percent coarse 
fragments; very strongly acid; abrupt, smooth 


boundary. 

B2—7 to 17 inches, dark yellowish-brown (LOYR 4/4) chan- 
nery loam; moderate, coarse, subangular blocky 
structure; friable, nonsticky and nonplastic; 30 
percent coarse fragments; extremely acid; clear, 
wavy boundary. 

B3—17 to 36 inches, yellowish-brown (10YR 5/4) very 
channery loam; weak, medium, subangular blocky 
structure; friable, slightly sticky and nonplastic; 
60 percent coarse fragments; extremely acid; 
gradual, wavy boundary. 

C-—36 to 48 inches, yellowish-brown (10YR 5/6) very chan- 
nery loamy sand; single grained; loose; 80 percent 
coarse fragments; extremely acid; gradual, wavy 
boundary. 

R—48 inches +, grayish-brown, fractured sandstone. 

The solum is 25 to 40 inches thick. The depth to bedrock 
ranges from 40 to 60 inches. Coarse fragments make up 
15 to 70 percent of the A and B horizons and 35 to 80 
percent of the C horizon. The Ap horizon is dark brown to 
dark grayish brown. The B horizon is brown to dark 
yellowish brown. The B2 horizon is loam or sandy loam, and 
the B3 and C horizons range from loam to loamy sand. 

Hazleton soils are similar in drainage to the deep Rayne 
soils, the moderately deep Gilpin soils, and the shallow 
Weikert soils. Unlike the Rayne soils, they lack a Bt 
horizon, and they are less silty and more sandy. Hazleton 
aolle are deeper to bedrock than the Gilpin and Weikert 
soils. 


HaB—Hazleton channery loam, 3 to 8 percent slopes. 
This soil has the profile described as representative of 
the series. It is on ridges in areas that are 8 to 20 acres 
in size. Surface runoff is medium, and the erosion 
hazard is moderate if the soil is cultivated. 

Included with this soil in mapping were a few areas 
of a soi] that is less than 40 inches deep to bedrock. Also 
included were some areas of Hazleton soils that have 
many stones scattered on the surface. These areas are 
indicated on the soil map by the symbol for very stony 
areas. 

This soil is suited to the crops grown in the county 
and to trees and wildlife. It has few limitations for 
most uses. Capability unit Ile-1. 

HaC—Hazleton channery loam, 8 to 15 percent 
slopes. This soil has a profile similar to the one de- 
scribed as representative of the series, but its surface 
layer generally is about 2 inches thinner. This soil 
is on ridges and benches in areas that range from 10 to 
20 acres. Surface runoff is medium, and the erosion 
hazard is moderate if the soil is cultivated. 

Included with this soil in mapping were a few areas 
of a soil that is less than 40 inches deep to bedrock. 


This soil is suited to most of the crops grown in the 
county and to trees and wildlife. Slope is the major 
limitation for most uses. Capability unit IIIe-1. 

HaD—Hazleton channery loam, 15 to 25 percent 
slopes. This soil has a profile similar to the one de- 
scribed as representative of the series, but its surface 
layer is a few inches thinner and it is not so deep to 
bedrock. Areas of this soil range from 10 to 60 acres. 
They are irregular in shape and on hillsides. Surface 
runoff is rapid, and the erosion hazard is severe if the 
soil is cultivated. 

Included with this soil in mapping were a few areas 
of a soil that is less than 40 inches deep to bedrock. 

This soil is suited to limited cultivation and to hay, 
pasture, trees, and wildlife. Coarse fragments and 
slope are limitations for many uses. Capability unit 
IVe-1. 

H1D—Hazleton very stony loam, 8 to 25 percent 
slopes. This soil has a profile similar to the one de- 
scribed as representative of the series, but its surface 
is covered by a 2-inch layer of decaying leaves and 
twigs and 5 to 10 percent of this surface material is 
covered by stones. Areas of this soil, on hillsides, range 
from 5 to 60 acres and are irregular in shape. All areas 
are wooded. 

Included with this soil in mapping were a few acres 
of a soil that is less than 40 inches deep to bedrock. 

This soil is suited to pasture, trees, and wildlife. 
Slope and stones are limitations for most uses. Capa- 
bility unit VIs-1, 


Melvin Series 


The Melvin series consists of deep, poorly drained, 
nearly level soils on flood plains. These soils formed in 
alluvium that derived from shale, siltstone, sandstone, 
and some limestone. The native vegetation consists of 
alder, sycamore, and spice bush. 

In a representative profile, in a cultivated area, the 
plow layer is dark grayish-brown, silty clay loam about 
9 inches thick. The subsoil, between depths of 9 and 35 
inches, is mottled, grayish-brown, firm silty clay loam, 
The substratum extends to a depth of 60 inches. In the 
upper 9 inches the substratum is mottled, grayish- 
brown, firm clay loam; in the middle part it is mottled, 
grayish-brown, firm loam about 8 inches thick; and in 
the lower 8 inches it is mottled, dark-brown, friable, 
very gravelly sandy clay loam. 

The available moisture capacity is high, and perme- 
ability is moderate. These soils have a water table at 
or near the surface during much of the year. Flooding 
by stream overflow is most common late in winter or 
early in spring. Most areas are idle, but some are used 
for crops, hay, or pasture. The high water table and 
flooding are limitations for most uses. 

Representative profile of Melvin silty clay loam, in a 
cultivated field, 2 miles east of Kittanning along 
Cowanshannock Creek in Rayburn Township [Sample 
No. S68—Pa-03-3 (1-6) in tables 10 and 11 in the 
section “Laboratory Data.” Engineering data are re- 
ported in table 5 under Pennsylvania report numbers 
68-20497 and 68-20498]: 

Ap—0 to 9 inches, dark grayish-brown (10YR 4/2) silty 
clay loam; moderate, medium, granular structure; 
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firm, slightly sticky and slightly plastic; neutral; 
abrupt, smooth boundary. : 
B21g—9 to 22 inches, grayish-brown (10YR 5/2) silty clay 
(7.5YR 5/6) mottles; moderate, medium and coarse, 
loam; many, medium, prominent, strong-brown 
(7,.5YR 5/6) mottles; moderate, medium and coarse, 
prismatic structure; firm, slightly sticky and 
plastic; a few 8- and 4-inch-wide pockets of ma- 
terial from the Ap horizon in the upper part; 
medium acid; clear, wavy boundary. 2 
B22g—22 to 85 inches, grayish-brown (10YR 5/2) silty 
clay loam; many, medium, prominent, strong-brown 
(7.5YR 5/6) mottles; weak, coarse, prismatic 
structure; firm, sticky and plastic; slightly acid; 
clear, wavy pounders ihe th Bai, Slag 
C1g—35 to 44 inches, grayish-brown clay loam; 
. many, medium, strong-brown (7.5YR 5/6) mottles; 
massive; firm, sticky and plastic; slightly acid; 
clear, wavy boundary. 
C2g—44 to 52 inches, grayish-brown (10YR 5/2) loam; 
many, medium, prominent, strong-brown (7.5YR 
5/6) mottles; massive; firm, slightly sticky and 
plastic; slightly acid; clear, wavy boundary. 
IIC38—52 to 60 inches, dark-brown (1LOYR 4/3) very gravelly 
sandy clay loam; many, medium, distinct, grayish- 
brown (10YR 5/2) and strong-brown (7.5YR 5/6) 
mottles; massive; friable, slightly sticky and plas- 
tic; few, thin, discontinuous clay films in pores and 
few thin patches on top of pebbles; common black 
coatings; 70 percent coarse fragments; neutral, 


The solum is 25 to 40 inches thick. The depth to bedrock 
ranges from 4 to more than 20 feet. Reaction is medium 
acid to neutral in the upper part of the solum, and slightly 
acid or neutral in the loam part and in the C horizon. The 
Ap horizon ranges from dark gray to dark brown and is 6 
to 10 inches thick. The B horizon ranges from dark gray to 
grayish brown and from silt loam to silty clay loam. The 
C horizon, below a depth of 40 inches, commonly has strati- 
fied layers of clay, silt, sand, or gravel. , 

Melvin soils are near the deep, moderately well drained 
Steff soils and the deep, well drained Pope soils on the flood 
plains. 


Me—Melvin silty clay loam. This nearly level soil is 
the only Melvin soil in the county, It is on flood plains. 
Surface runoff is slow, and the hazard of erosion is 
slight. 

Included with this soil in mapping were a few areas 
of somewhat poorly drained soils. Also included were a 
few areas of a soil that is not subject to flooding and 
that has a fine-textured subsoil. 

This soil is suited to crops that tolerate wetness and to 
hay, pasture, trees, and wildlife. A high water table and 
flooding are limitations for most uses. Capability unit 
TIIw-1. 


Mine Dumps 


Ms—Mine dumps. This land type consists of piles of 
low-grade coal, carbonaceous shale, and ash from deep 
mining operations, These piles vary in size and shape 
but commonly are cone-shaped with a nearly level to 
very steep slope. Mine dumps are extremely acid and 
generally lack vegetation. They are highly susceptible 
to erosion and are a source of sediment that pollutes 
streams. Furthermore, the leach water contains high 
amounts of iron and sulphur. Areas of Mine dumps are 
difficult to revegetate because few plants can survive 
the extreme acidity of the material. Mine dumps may 
have some use as fill, but they are not suited for use as 
construction sites. Not placed in a capability unit. 


Pope Series 


The Pope series consists of deep, well-drained, nearly 
level soils on flood plains. These soils formed in allu- 
vium that derived from shale, siltstone, and sandstone. 
The native vegetation is mixed hardwoods, mainly 
oaks, maple, tulip-poplar, and black cherry and some 
hemlock and white pine. 

In a representative profile, in a cultivated area, the 
surface layer is dark yellowish-brown loam about 8 
inches thick. The subsoil is yellowish brown; between 
depths of 8 and 26 inches it is friable loam and between 
depths of 26 and 42 inches it is very friable fine sandy 
loam. The substratum is brown, loose gravelly loamy 
sand that extends to a depth of 60 inches. 

The available moisture capacity is high, and per- 
meability is moderately rapid. These soils are well 
suited to all crops grown in the county, especially truck 
crops and other specialty crops. Most areas of these 
soils have been cleared and are used for crops, urban 
development, hay, pasture, and recreation, but a few 
areas are idle. Flooding by stream overflow limits these 
soils for many uses. 

Representative profile of Pope loam, in an abandoned 
field, 1 mile northwest of Washington along Buffalo 
Creek: 

Ap—O to 8 inches, dark yellowish-brown (10YR 4/4) loam; 
weak, fine, granular structure; very friable, non- 
sticky and slightly plastic; many roots; 5 percent 
gravel; strongly acid; abrupt, smooth boundary. 

B21—8 to 26 inches, yellowish-brown (10YR 5/4) loam; 
weak, medium, subangular blocky structure; friable, 
slightly sticky and slightly plastic; common roots; 
2 percent gravel; strongly acid; clear, wavy boun- 


dary. 

B22—26 to 42 inches, yellowish-brown (10YR 5/4) fine 
sandy loam; weak, fine, subangular blocky struc- 
ture; very friable, nonsticky and nonplastic; few 
roots; 5 percent gravel; strongly acid; clear, 
smooth boundary. 

IIC—42 to 60 inches, brown (10YR 4/3) gravelly loamy 
sand; single grained; loose; 40 percent gravel; 
strongly acid, 

The solum is 30 to 50 inches thick, The depth to bedrock 
is more than 5 feet. The Ap horizon is loam or fine sandy 
loam and ranges from grayish brown to dark yellowish 
brown. The B horizon ranges from sandy loam to silt loam 
and from brown to reddish yellow. Thin, stratified layers 
of coarser material are common. The IIC horizon is sandy 
loam or sandy clay loam, and at a depth below 40 inches, 
includes loamy sand. Stratified layers are common. 

Pope soils are near the moderately well drained Steff soils 
and the poorly drained Melvin soils. They are similar in 
drainage to the Allegheny, Rayne, Hazleton, Gilpin, and 
Weikert soils; all of these soils are on uplands, except the 
Allegheny soils. The Allegheny soils are on terraces and 
are not subject to flooding. 


Pm—Pope fine sandy loam. This soil has a profile 
similar to the one described as representative of the 
series, but it has more sand. Areas of this nearly level 
soil are 10 to 20 acres in size and, in contrast to Pope 
loam, are in the higher places on the flood plains. Flood- 
ing is less frequent. Runoff is slow, and the hazard of 
erosion is slight. 

Included with this soil in mapping were some areas of 
a gently sloping soil. 

This Pope soil is well suited to all crops grown in the 
county and to hay, pasture, and trees. The hazard of 
flooding is the major limitation for use of this soil. 
Capability unit I-1. 
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Po—Pope loam. This soil has the profile described 
as representative of the series. It is on the flood plains 
in areas that are 4 to 8 acres in size. Surface runoff is 
slow, and the erosion hazard is slight. 

Included in mapping were a few small areas of mod- 
erately well drained Steff soils. 

This soil is well suited to hay and pasture and to crops 
that are fully grown before streams overflow. It is 
especially well suited to truck crops. Flooding limits 
this soil for most uses. Capability unit I-1. 


Rainsboro Series 


The Rainsboro series consists of deep, moderately 
well drained, nearly level to sloping soils on undulating 
to rolling stream terraces. These soils formed in loess 
and underlying loamy sediment that commonly grades 
to sandy or gravelly material. The native vegetation 
consists of mixed hardwoods, mainly oaks, ash, black 
cherry, and yellow-poplar. 

In a representative profile, in a cultivated area, the 
plow layer is dark grayish-brown silt loam 8 inches 
thick. The subsoil is yellowish-brown silt loam that ex- 
tends to a depth of 60 inches. In the upper 13 inches the 
subsoil is friable, in the next 7 inches it is mottled and 
firm, and in the lower 32 inches it is mottled, firm to 
very firm, and brittle (a fragipan). The substratum is 
between depths of 60 and 70 inches or more. The upper 
part is strong-brown, friable clay loam, and the lower 
part is yellowish-red, friable sandy clay loam. 

The available moisture capacity is moderate, and per- 
meability is moderately slow. A seasonal water table 
rises to within 18 inches of the surface in wet periods. 
If the soils are adequately drained, they are suited to 
most of the crops grown in the county. Most areas have 
been cleared and are used for crops. Some areas have 
been quarried for sand and gravel. The seasonal water 
table and moderately slow permeability are limitations 
for many uses. 

Representative profile of Rainsboro silt loam, 0 to 3 
percent slopes, in a hayfield, 814 miles southwest of 
West Mosgrove and 114 miles north of the Allegheny 
River [Sample No. S68Pa—03-11-(1-9) in tables 10 
and 11 in the section “Laboratory Data.” Engineering 
data are reported in table 5 under Pennsylvania report 
numbers 68-20511 and 68~20512]: 

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) silt 
loam; weak, thin, platy structure; friable, slightly 
sticky and slightly plastic; medium acid; abrupt, 
smooth boundary. 

B21t—8 to 15 inches, yellowish-brown (10YR 5/6) silt loam; 
weak, medium, subangular blocky structure; friable, 
slightly sticky and slightly plastic; few thin clay 
films on ped faces and many in pores; some ma- 
terial from the Ap horizon in pores and on ped 
faces; medium acid; clear, wavy boundary. 

B22t—15 to 21 inches, yellowish-brown (10YR 5/6) silt 
loam; few, faint, light-gray (10YR 7/2) skeletons 
on ped faces; weak, medium, subangular blocky 
structure; friable, slightly sticky and slightly plas- 
tic; common thin clay films on ped faces and in 
pores; thin iron and manganese coatings; medium 
acid; clear, wavy boundary. 

B23t—21 to 28 inches, yellowish-brown (10YR 5/6) silt 
loam; few, fine, distinct, pale-brown (10YR 6/8), 
light-gray (10YR 7/1), and pinkish-gray (7.5YR 
6/2) mottles; light yellowish-gray (10YR 6/2) and 
light-gray (10YR 7/2) prism faces; weak, coarse, 
prismatic structure parting to weak, thin, platy; 


firm in place, friable when displaced, slightly sticky 
and slightly plastic; moderately thick clay films on 
ped faces; few thin iron and manganese coatings; 
strongly acid; clear, smooth boundary. 

Bx1—28 to 40 inches, yellowish-brown (10YR 5/6) silt 
loam; few, fine, faint, strong-brown (7.5YR 5/6) 
and pale-brown (10YR 6/8) mottles; pinkish-gray 
(7.5YR 6/2) prism faces; moderate, very coarse, 
prismatic structure parting to thick, platy; firm, 
brittle, slightly sticky and slightly plastic; thick 
clay films on peds; few thin iron and manganese 
coatings; few rounded pebbles, 1/4 inch to 8 inches; 
very strongly acid; clear, wavy boundary. 

IIBx2—40 to 50 inches, yellowish-brown (10YR 5/4) silt 
loam; light-gray (10YR 7/1) and dark grayish- 
brown (10YR 4/2) prism faces; moderate, very 
coarse, prismatic structure; very firm, brittle, 
slightly sticky and slightly plastic; thick clay films 
in pores and on prism faces; few thin iron and 
manganese coatings; 5 percent rounded pebbles, 
1/4 inch to 3 inches in size; strongly acid; diffuse, 
wavy boundary. 

IIBx8—50 to 60 inches, yellowish-brown (10YR 5/4) silt 
loam; light-gray (10YR 7/1) and dark grayish- 
brown (10YR 4/2) prism faces; moderate, very 
coarse, prismatic structure; very firm, brittle, 
slightly sticky and slightly plastic; thick clay films 
in pores, but thin on ped faces; few thin iron and 
manganese coatings; 10 percent gravel, 1/2 inch to 
2 inches in size; strongly acid; clear, wavy bound- 
ary. 

IIC1—60 to 70 inches, strong-brown (7.5YR 5/8) clay loam; 
few fine, faint, yellowish-red clay films; weak, very 
coarse, prismatic structure parting to weak, 
medium, platy; friable, slightly sticky and plastic; 
thick, reddish clay films on prism faces; few thin 
iron and manganese coatings; 10 percent gravel, 
up to 3 inches in size; strongly acid; clear, wavy 
boundary. 

IIC2—70 inches +, yellowish-red (5YR 4/8) sandy clay 
loam; weak, thin, platy structure; friable, slightly 
sticky and nonplastic; thick iron and manganese 
coatings; 10 percent gravel, up to 2 inches in size; 
very strongly acid. 


The solum is 60 to 80 inches thick. The depth to the fragi- 
pan ranges from 22 to 34 inches. The Ap horizon is dark 
grayish brown to dark brown. The B2t horizon is silt loam 
or silty clay loam and has less than 2 percent coarse frag- 
ments, It ranges from yellowish brown to dark brown and 
is commonly mottled with yellowish brown, brown, strong 
brown, or light gray. Grayish mottles occur below the upper 
10 inches of the B2t horizon. The Bx horizon matrix ranges 
from yellowish brown to strong brown. Grayish and brown- 
ish mottles are common in the Bx horizon. The C horizon 
generally is loamy, but in some places it is stratified sand 
and gravel. 

Rainsboro soils are near the deep, well-drained Allegheny 
soils. They are similar in drainage to the deep Wharton, 
Steff, and Ernest soils. In contrast to Rainsboro soils, Ernest 
soils have more coarse fragments in the upper B horizon, 
Steff soils are on flood plains, and Wharton soils are on 
uplands. 


RaA—Rainsboro silt loam, 0 to 3 percent slopes. This 
soil has the profile described as representative of the 
series. It is on broad terraces in areas 12 to 35 acres in 
size. Runoff is slow to medium, and the erosion hazard 
is slight. 

Included with this soil in mapping were some areas 
of Allegheny soils. Also included were some areas of a 
soil that has a seasonal water table that rises to within 
10 to 18 inches of the surface. 

This soil is suited to crops that tolerate some wetness 
and to trees and wildlife. Artificial drainage can make 
it suitable for a wider range of crops. The seasonal 
water table and moderately slow permeability limit 
this soil for many uses. Capability unit Ilw-2. 


54 SOIL SURVEY 


RaB—Rainsboro silt loam, 3 to 8 percent slopes. This 
soil has a profile similar to the one described as repre- 
sentative of the series, but its surface layer is about 2 
inches thiner. It is on undulating terraces in areas 8 to 
35 acres in size. Runoff is medium, and the erosion 
hazard is moderate if the soil is cultivated. 

Included in mapping were some areas of Allegheny 
soils. Also included were some areas of a soil that is in 
depressions and has a seasonal water table that rises to 
within 10 to 18 inches of the surface. 

This soil is suited to crops that tolerate some wetness 
and to trees and wildlife. Artificial drainage can make 
jt suitable for a wider range of crops. The seasonal 
water table and moderately slow permeability are lim- 
jtations for many uses. Capability unit Ile—3. 

RaC—Rainsboro silt loam, 8 to 15 percent slopes. 
This soil has a profile similar to the one described as 
representative of the series, but its surface layer is 
about 2 inches thinner. Areas of this soil are 6 to 20 
acres in size and are narrow and irregular in shape. 
Runoff is medium, and the erosion hazard is moderate 
if the soil is cultivated. 

Included with this soil in mapping were some areas 
of gently sloping Rainsboro soils. 

This soil is suited to crops that tolerate seasonal wet- 
ness and to trees and wildlife. Artificial drainage can 
make it suitable for a wider range of crops. A seasonal 
water table, slope, and moderately slow permeability 
are limitations for most uses. Capability unit IIe-4. 


Rayne Series 


The Rayne series consists of deep, well drained, gent- 
ly sloping to moderately steep soils on uplands. These 
soils formed in material that weathered from inter- 
bedded shale, siltstone, and some fine-grained sand- 
stone. They are mainly on ridgetops, but also occur 
on hillsides. The native vegetation is mixed hardwoods, 
mainly oaks and red maple and some black cherry, ash, 
and tulip-poplar. 

In a representative profile, in a cultivated area, the 
surface layer is dark-brown silt loam about 6 inches 
thick. The subsoil is dark yellowish-brown, friable and 
firm shaly silt loam about 32 inches thick. The sub- 
stratum, from a depth of 38 to about 60 inches, is dark 
yellowish-brown, firm very shaly silt loam. Rippable 
shale bedrock is at a depth of about 60 inches. 

The available moisture capacity and permeability are 
moderate, Most areas of these soils have been cleared 
and are used for crops, hay, and pasture. A few areas 
are wooded or are idle. Slope is a limitation for some 
uses. 

Representative profile of Rayne silt loam, 8 to 15 
percent slopes, in a cultivated field, 4 mile south of 
Bryan, Cowanshannock Township: 

Ap—O to 6 inches, dark-brown (10YR 3/3) silt loam, pale 
brown (10YR 6/8) when dry; moderate, medium 
and fine, granular structure; very friable, nonsticky 
and nonplastic; many fine roots; 10 percent shale 
fragments; strongly acid; gradual, wavy boundary. 

B1—6 to 13 inches, dark yellowish-brown (10YR 4/4) shaly 
silt loam; weak, fine, subangular Dlocky structure; 
friable, slightly sticky and slightly plastic; com- 
mon fine roots; 15 percent shale fragments; 
strongly acid; gradual, wavy boundary. 

B2t—13 to 25 inches, dark yellowish-brown (10YR 4/4) 


shaly silt loam; moderate, medium and coarse, sub- 
angular blocky structure; friable, sticky and plas- 
tic; few fine roots; thin, discontinuous clay films 
on ped faces; 20 percent very fine shale fragments; 
strongly acid; gradual, wavy boundary. 

B38t—25 to 38 inches, dark yellowish-brown (10YR 4/4) 
shaly silt loam; moderate, medium and coarse, sub- 
angular blocky structure; firm, slightly sticky and 
plastic; few fine roots; thin, discontinuous clay 
films in old pores; 40 percent very fine shale frag- 
ments; very strongly acid; diffuse, wavy boundary. 

C—88 to 60 inches, dark yellowish-brown (10YR 4/4) very 
shaly silt loam; massive; firm, slightly sticky and 
plastic; 80 percent very fine shale fragments; very 
strongly acid; gradual, wavy boundary. 

R—60 inches +, grayish-brown, rippable shale bedrock. 

The solum is 36 to 50 inches thick. The depth to rippable 
bedrock is 40 to 60 inches. Coarse fragments inerease with 
depth. They make up 5 to 15 percent of the Ap and Bl 
horizons, 10 to 40 percent of the B2t and B8 horizons, and 
20 to 80 percent of the C horizon. The Ap horizon is dark 
grayish brown to brown. The B horizon ranges from yel- 
lowish brown to dark yellowish brown and from channery 
or shaly loam to silty clay loam. The fine earth in the C 
horizon is silt loam or loam. 

Rayne soils are near the moderately deep, well drained 
Gilpin soils; the shallow, well drained Weikert soils; the 
deep, moderately well drained Wharton soils; and the deep, 
somewhat poorly drained Cavode soils. Drainage of the 
Rayne soils is similar to that of the Hazleton soils. Hazleton 
oe have a sandy loam B horizon, which the Rayne soils 
ack, 


RnB—Rayne silt loam, 3 to 8 percent slopes. This 
soil has a profile similar to the one described as repre- 
sentative of the series, but its surface layer is about 2 
inches thicker. It is on ridgetops in areas 4 to 35 acres 
in size. Surface runoff is medium, and the erosion haz- 
ard is moderate if the soil is cultivated. 

Included with this soil in mapping were a few acres 
of nearly level Rayne soils and a few areas of Gilpin 
soils. Also included were some areas of a soil that is 
medium acid. 

This soil is suited to the crops commonly grown in 
the county and to trees and wildlife. It has few limita- 
tions for most uses. Capability unit Ile—1. 

RnC—Rayne silt loam, 8 to 15 percent slopes. This 
soil has the profile described as representative of the 
series. It is on ridges and benches in irregularly shaped 
areas that are 4 to 12 acres in size. Surface runoff is 
medium, and the erosion hazard is moderate if the soil 
is cultivated. 

Included with this soil in mapping were a few areas 
of Gilpin soils and a few areas of a soil that has a 
medium acid substratum, 

This soil is suited to most of the crops grown in the 
county and to trees and wildlife. Slope is a limitation 
for some uses. Capability unit IIIe-1. 

RpD—Rayne-Gilpin very stony silt loams, 8 to 25 
percent slopes. The soils of this mapping unit are so 
intermingled that it was neither practical nor feasible 
to map them separately. The Rayne soil makes up about 
50 to 60 percent of the complex. It has a profile similar 
to the one described as representative of the Rayne 
series, but its surface layer is overlain by 1 or 2 inches 
or partially decayed leaf litter. The Gilpin soil makes 
up about 30 to 40 percent of the complex. It has a pro- 
file similar to the one described as representative of the 
Gilpin series, but its surface layer also is overlain by 1 
or 2 inches of partially decomposed leaf litter, Stones 
cover 2 to 5 percent of the surface of these soils. Sur- 
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face runoff is medium to high, and the hazard of ero- 
sion is moderate to high if the soils are cleared. 

Included with these soils in mapping were a few 
areas of Weikert soils and Wharton soils. 

Soils of this complex are suited to pasture, trees, and 
wildlife. Slope and stones are limitations of the Rayne 
soil for most uses, and moderate depth to bedrock, 
stones, and slope are limitations of the Gilpin soil. 
Capability unit VIs—1. 


Steff Series 


The Steff series consists of deep, moderately well 
drained, nearly level soils on flood plains. These soils 
formed in alluvium that derived from shale, siltstone, 
and sandstone. The native vegetation consists of mixed 
pen beoeds, mainly sycamore, box elders, and spice 

ush, 

In a representative profile in a cultivated area, the 
plow layer is dark grayish-brown loam about 7 inches 
thick. The subsoil is about 38 inches thick. In the upper 
7 inches the subsoil is dark-brown, friable loam; the 
middle part is dark-brown, friable silty clay loam about 
6 inches thick; and the lower part, between depths of 
20 and 45 inches, is mottled, dark-brown and brown, 
friable silt loam. The substratum is between depths of 
45 and 70 inches. In the upper 5 inches it is mottled, 
brown, friable fine sandy loam. The part below that is 
brown, friable gravelly sandy loam about 5 inches 
thick. The next part is brown, very friable sandy loam 
about 5 inches thick. In the lowermost part, from a 
depth of 60 to 70 inches or more, the substratum is mot- 
tled, yellowish-brown, very friable gravelly sandy loam. 

The available moisture capacity is high, and perme- 
ability is moderate. These soils have a seasonal water 
table that rises to within 18 to 36 inches of the surface 
in wet periods. Flooding by stream overflow is common 
late in winter and early in spring. If these soils are 
adequately drained, they are suited to most of the crops 
grown in the county. Most areas of these soils have 
been cleared and are used for crops, hay, pasture, urban 
development, and recreation, but a few areas are idle. 
The seasonal water table and flooding are limitations 
for many uses. 

Representative profile of Steff loam, in a cultivated 
field, 114 miles southeast of Elderton and 100 yards 
south of U.S. 422 along the flood plain of Crooked 
Creek [Sample No. S68—Pa-03-5 (1-10) in tables 10 
and 11 in the section “Laboratory Data.” Engineering 
data are reported in table 5 under Pennsylvania report 
numbers 68-20501 and 68-20502]: 


Ap—0 to 7 inches, dark grayish-brown (10YR 4/2) loam; 
moderate, medium and coarse, granular structure; 
friable, slightly sticky and slightly plastic; 5 per- 
cent coarse fragments; strongly acid; clear, wavy 
boundary. 

Bi—7 to 14 inches, dark-brown (10YR 3/3) loam; moderate, 
medium and coarse, subangular blocky structure; 
friable, slightly sticky and slightly plastic; 5 per- 
cent coarse fragments; strongly acid; clear, wavy 
boundary. 

B2i—14 to 20 inches, dark-brown (10YR 4/8) silty clay 
loam; moderate, coarse prismatic structure; friable, 
sticky and slightly plastic; few coarse fragments; 
strongly acid; clear, wavy boundary. 

B22—20 to 25 inches, dark-brown (10YR 4/38) silt loam; 
common, medium, distinct, strong-brown (7.5YR 


5/6) and light brownish-gray (10YR 6/2) mottles; 
moderate, coarse, prismatic structure parting to 
moderate, coarse and medium, blocky; friable, 
slightly sticky and slightly plastic; strongly acid; 
gradual, wavy boundary. 

B23—25 to 33 inches, dark-brown (10YR 4/8) silt loam; 
many, medium, distinct, light brownish-gray (10YR 
6/2) and strong-brown (7.5YR 5/6) mottles; weak, 
coarse, subangular blocky structure; friable, slightly 
sticky and slightly plastic; few, thin discontinuous 
clay films on ped surfaces; strongly acid; gradual, 
wavy boundary. 

B24—33 to 45 inches, brown (10YR 5/8) silt loam; many, 
medium, distinct, grayish-brown (10YR 5/2) and 
strong-brown (7.5YR 5/6) mottles; weak, coarse, 
subangular blocky structure; friable, slightly 
sticky and slightly plastic; strongly acid; clear, 
wavy boundary. 

IIC1—45 to 50 inches, brown (10YR 5/8) fine sandy loam; 
many, distinct, light brownish-gray (10YR 6/2) 
and strong-brown (7.5YR 5/6) mottles; massive; 
friable, nonsticky and nonplastie; strongly acid; 
abrupt, wavy boundary. 

IIIC2—50 to 55 inches, brown (10YR 5/8) gravelly sandy 
loam; massive; friable, nonsticky and nonplastic; 
black coatings on coarse fragments; 35 percent 
gravel; strongly acid; abrupt, wavy boundary. 

IVC8—55 to 60 inches, brown (10YR 5/8) sandy loam with 
3/4-inch thick lens of light gray (10YR 6/1); 
massive; very friable, nonsticky and nonplastic; 5 
percent gravel; strongly acid; clear, wavy boun- 


dary. 

VC4—60 to 70 inches, yellowish-brown (10YR 5/4) gravelly 
sandy loam; many, medium prominent, strong- 
brown (7.5YR 5/6) and yellowish-red (5YR 5/6) 
mottles; single grained; very friable, nonsticky and 
nonplastic; 40 percent gravel, strongly acid. 


The solum is 80 to 50 inches thick. The depth to bed- 
rock is more than 5 feet. The Ap horizon ranges from 
brown to dark grayish brown, The B horizon is silt loam 
or silty clay loam. The upper part of the B horizon ranges 
from dark brown to dark yellowish brown, and the lower 
part ranges from dark brown to light olive brown and is 
mottled with brown and gray. Stratified layers of sand or 
gravel are common below a depth of 50 inches, 

Steff soils are near the deep, well-drained Pope soils 
and the deep, poorly drained Melvin soils. They are similar 
in drainage to the Rainsboro soils, but Rainsboro soils have 
a Bx horizon and are on stream terraces. 

Se—Steff loam. This soil has the profile described as 
representative of the series. It is on flood plains in 
nearly level areas that are 4 to 20 acres in size. Surface 
runoff is slow, and the erosion hazard is slight. 

Included with this soil in mapping were a few small 
areas of Melvin silty clay loam. 

This soil is suited to crops that tolerate some wetness 
and that complete their growing cycle before the flood- 
ing season begins. Artificial drainage can make the 
soil suitable for a wider range of crops. A seasonal 
water table and flooding limit this soil for many uses. 
Capability unit IIw-1. 

Sf—Steff loam, high bottom. This soil is nearly level 
and is similar to the one described as representative of 
the series. It is in higher areas on the flood plain, how- 
ever, and is less susceptible to flooding. The areas cover 
10 to 35 acres. Runoff is slow, and erosion is only a 
slight hazard. 

Included with this soil in mapping were a few areas 
of a gently sloping soil. 

This soil is suited to crops that tolerate some wetness 
and to trees and wildlife. Artificial drainage can make 
it suitable for a wider range of crops. A seasonal water 
table and occasional flooding are limitations for many 
uses. Capability unit IIw-1. 
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Strip Mines 


Sm—Sirip mines. This land type consists of sand- 
stone, boulders, fractured shale, and some soil material 
that has been disturbed by mining operations. It ranges 
from nearly level to very steep. 

In mining, to get to the underlying minerals, the 
overburden of soil material and bedrock is removed 
and piled high. Most strip mine areas are now being 
graded and revegetated, but many older mine areas 
have been left unprotected. Revegetating most strip 
mines is difficult because of the acid reaction, low fer- 
tility, and low available moisture capacity of the spoil 
material. Most stripmining is for the removal of coal, 
but several areas are mined for limestone. These areas 
generally are not so acid as the coal areas, and a few 
have been returned to farming. Strip mines, however, 
generally are best suited to watershed protection and 
wildlife habitat. Not placed in a capability unit. 


Upshur Series 


The Upshur series consists of deep, well-drained, 
gently sloping to steep soils on uplands. These soils 
formed in material that weathered from neutral or al- 
kaline red clay shale. Most areas of Upshur soils are 
affected by the neutral or alkaline underlying material 
and, except for the Vandergrift soils, are less acid in 
the substratum than other soils on uplands in Arm- 
strong County. The native vegetation consists of mixed 
hardwoods, mainly oaks, red maple, and black cherry 
and some hickory. Locust trees are common in idle 
areas. 

In a representative profile, in a pine plantation, the 
surface layer is dark-brown silt loam about 6 inches 
thick. It is covered by a one-inch layer of decaying 
leaves and twigs. The subsoil is reddish-brown, firm 
silty clay that extends to a depth of 36 inches. The sub- 
stratum, between depths of 36 and 58 inches, is reddish- 
brown, firm very shaly silty clay. Red shale bedrock is 
at a depth of about 58 inches. 

The available moisture capacity is high, and perme- 
ability is slow. Many areas of these soils have been 
cleared and are used for crops, hay, and pasture. Some 
areas are wooded or are idle and reverting to woodland. 
Slow permeability and slope are limitations for many 
uses. Also, these soils are subject to slipping and slid- 
ing, especially if the natural slope is disturbed. 

Representative profile of Upshur silt loam, in an area 
of Upshur-Gilpin silt loams, 15 to 25 percent slopes, in 
a pine plantation 214 miles east of North Vandergrift 
and 84 mile west of the intersection of Routes 03097 
and 03125: 

O1—1 to 3/4 inch, black (N 2/0) leaf and twig matter. 

O02—3/4 inch to 0, very dark gray (10YR 3/1) decayed 
leaf mold. 

Ap—O0 to 6 inches, dark-brown (7.5YR 3/2) silt loam; 
moderate, medium, subangular blocky structure; 
friable, slightly sticky and slightly plastic; very 
strongly acid; abrupt, smooth boundary. 

B2t—6 to 36 inches, reddish-brown (2.5YR 4/4) silty clay; 
strong, medium, blocky structure; firm, sticky and 
plastic; thin, discontinuous clay films on peds; 
strongly acid; gradual, wavy boundary. 

C—36 to 58 inches, reddish-brown (5YR 4/4) very shaly 
silty clay; massive; firm, sticky and plastic; 75 


percent shale fragments; medium acid; clear, wavy 
boundary. 
R—58 inches +, red shale bedrock. 


The solum is 26 to 42 inches thick. The depth to bedrock 
ranges from 40 to 72 inches, The Ap horizon is dark brown 
to reddish brown. The B horizon is weak-red to dark 
reddish-brown silty clay or clay. 

Upshur soils are near the moderately deep, well drained 
Gilpin soils, the moderately well drained to somewhat 
poorly drained Vandergrift soils, and the moderately well 
drained Wharton soils. They are similar in drainage to the 
Hazleton, Rayne, Gilpin, and Weikert soils. Compared with 
the Upshur soils, however, Hazleton soils have more sand 
and less silt and are more yellow; Weikert soils are less 
than 20 inches deep to bedrock; and Gilpin soils have bed- 
rock within a depth of 40 inches and more yellow hues. 

In Armstrong County, Upshur soils are mapped in com- 
plexes with Gilpin silt loam. 

UgB—Upshur-Gilpin silt loams, 3 to 8 percent slopes. 
The soils of this mapping unit are so intermingled that 
it was neither practical nor feasible to map them sep- 
arately. The Upshur soil makes up about 50 percent of 
the complex. It has a profile similar to the one described 
as representative of the Upshur series, but its surface 
layer and subsoil are generally thicker. The Gilpin soil 
makes up about 40 percent of the complex. It has a 
profile similar to the one described as representative of 
the Gilpin series, but its surface layer is 6 to 8 inches 
thick. These soils are on ridges and benches in areas 
that cover 6 to 35 acres. Runoff is medium, and the 
erosion hazard is moderate if the soils are cultivated. 

Included with these soils in mapping were some areas 
of Weikert soils. 

Soils of this complex are suited to most crops grown 
in the county, but they are difficult to manage if farmed 
because the Upshur soil has a silty clay or clay subsoil. 
The soils are also suited to trees and wildlife. Slow 
permeability is the major limitation for most uses. 
Capability unit I1Ie-3. 

UgC—Upshur-Gilpin silt loams, 8 to 15 percent 
slopes. The soils of this mapping unit are so inter- 
mingled that it was neither practical nor feasible to map 
them separately. The Upshur soil makes up about 50 
percent of the complex. It has a profile similar to the 
one described as representative of the Upshur series, 
but it generally has a slightly thicker surface layer 
and subsoil. The Gilpin soil makes up about 40 percent 
of the complex. It has a profile similar to the one de- 
scribed as representative of the Gilpin series. These 
soils are on ridges and benches in areas that cover 8 to 
30 acres. Runoff is medium, and the hazard of erosion 
is moderate if the soils are cultivated. 

Included with these soils in mapping were some areas 
of Weikert soils. 

The soils of this complex are suited to limited culti- 
vation of the crops commonly grown in the county. 
They are also suited to trees and wildlife. They are dif- 
ficult to manage if farmed because the Upshur soil has 
a silty clay or clay subsoil. Slow permeability and slope 
are limitations for most uses. Capability unit [Ve~4. 

UgD-——Upshur-Gilpin silt loams, 15 to 25 percent 
slopes. The soils of this mapping unit are so inter- 
mingled that it was neither practical nor feasible to 
map them separately. The Upshur soil makes up about 
40 percent of the complex. It has the profile described 
as representative of the Upshur series. The Gilpin soil 
makes up about 50 percent of the complex. It has a pro- 
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file similar to the one described as representative of the 
Gilpin series, but it is not so deep to bedrock. These 
soils are on hillsides in areas that cover 6 to 35 acres. 
Runoff is rapid, and the hazard of erosion is high if the 
soils are cultivated. 

Included with these soils in mapping were some areas 
of Weikert soils. 

Soils of this complex are suited to hay, pasture, trees, 
and wildlife. Slope and slow permeability are limita- 
tions for most uses. Capability unit VIe-1. 

UgE—Upshur-Gilpin silt loams, 25 to 35 percent 
slopes. The soils of this mapping unit are so inter- 
mingled that it was neither practical nor feasible to 
map them separately. The Upshur soil makes up about 
40 percent of the complex. It has a profile similar to the 
one described as representative of the Upshur series, 
but it is generally 10 to 18 inches less deep to bedrock. 
The Gilpin soil makes up about 50 percent of the com- 
plex. It has a profile similar to the one described as rep- 
resentative of the Gilpin series, but it is generally 8 to 
14 inches less deep to bedrock. These soils are on hill- 
sides in narrow areas that range from 10 to 60 acres in 
size. Runoff is rapid, and the hazard of erosion is high 
if the soils are cultivated. 

Included with these soils in mapping were some areas 
of very steep soils and some areas of Weikert soils. 

Soils of this complex are suited to trees and wildlife. 
Slope and the hazard of erosion are the major limita- 
tions for most uses. Capability unit VIIe-1. 


Urban Land 


Ur—Urban land. Urban land consists of nearly level 
or gently sloping areas, generally in the larger towns 
of the county, where buildings and other structures 
make it difficult or impossible to identify the soils. These 
areas include land used for buildings, roads, parking 
lots, shopping centers, schools, and factories. Most of 
the land has been smoothed and the original soils dis- 
turbed, filled, removed, or covered during construction. 
Most areas are on stream terraces or flood plains, but 
some are on uplands. Not placed in a capability unit. 


Vandergrift Series 


The Vandergrift series consists of deep, moderately 
well drained and somewhat poorly drained, gently slop- 
ing to moderately steep soils. These soils formed in ma- 
terial that weathered from nonacid, red and gray shale 
and siltstone. They are mainly on ridgetops and side 
slopes of the dissected uplands. The native vegetation 
consists of mixed hardwoods, mainly red oak, black 
oak, white oak, locust, walnut, black cherry, ash, and 
tulip-poplar. 

In a representative profile, in a cultivated field, the 
plow layer is dark yellowish-brown silty clay loam about 
9 inches thick. The subsoil extends to a depth of 56 
inches. The upper part is brown, friable silty clay loam 
about 5 inches thick. The part below that is dark-red, 
firm silty clay about 7 inches thick. The next part is 
mottled, red and dark-red, firm silty clay about 13 
inches thick. In the lowermost part, between depths of 
84 and 56 inches, the subsoil is mottled, red and dusky- 
red, firm silty clay. The substratum extends to a depth 


of 66 inches. It is mottled, brownish-yellow, friable 
shaly silty clay loam. Shale and siltstone are below that. 

The available moisture capacity is high, and perme- 
ability is slow. A seasonal water table rises to within 6 
to 24 inches of the surface in wet periods. If the soils 
are adequately drained, they are suited to many of the 
crops grown in the county. Many areas of these soils 
have been cleared and are used for crops, hay and pas- 
ture. Some areas are wooded or are idle and reverting 
to woodland. The seasonal water table, slow permeabil- 
ity, and slope are limitations for many uses. Also, these 
soils are subject to slipping and sliding, particularly if 
the natural slope is disturbed. 

Representative profile of Vandergrift silty clay loam, 
in an area of Wharton-Vandergrift complex, 3 to 8 per- 
cent slopes, in a cultivated field 214 miles south of 
Dayton and 14 mile west of the intersection of Routes 
T547 and 03128 [Sample No. S68—Pa-03-9 (1-9) in 
tables 10 and 11 in the section “Laboratory Data.” En- 
gineering data are reported in table 5 under Pennsyl- 
vania reports 68-20507 and 68-20508]: 


Ap—0 to 9 inches, dark yellowish-brown (10YR 3/4) silty 
clay loam; pale brown (10YR 6/3) when dry; 
weak, fine and medium, granular structure; friable 
to firm, slightly sticky and slightly plastic; 4 per- 
eent soft shale chips; medium acid; clear, wavy 
boundary. 

Bi—9 to 14 inches, brown (7.5YR 4/4) silty clay loam; 
weak, fine, subangular blocky structure; friable, 
sticky and plastic; 5 percent coarse fragments of 
sandstone and shale; medium acid; clear, wavy 
boundary. 

B21t—14 to 21 inches, dark-red (2.5YR 3/6) silty clay; 
strong, fine and medium, blocky structure; firm, 
sticky and plastic; thin, continuous clay films on 
ped faces and lining the pores; 4 percent coarse 
fragments; strongly acid; gradual, wavy boundary. 

B22:—21 to 34 inches, red (10R 4/6) and dark-red (2.5YR 
3/6) silty clay; few, fine, prominent, light-gray 
(10YR 6/1), light brownish-gray (10YR 6/2), and 
pale-brown (10YR 6/3) mottles; weak, coarse, 
blocky structure parting to moderate, very fine, 
blocky; firm, sticky and plastic; common, thin, clay 
films on ped faces and lining the pores; strongly 
acid; diffuse, wavy boundary. 

B23t—34 to 46 inches, red (10R 4/6) and dusky-red (10R 
8/4) silty clay; few, fine, prominent, light-gray 
(10YR 7/1) mottles; weak, coarse, blocky struc- 
ture parting to weak, very fine, blocky; firm, 
slightly sticky and plastic; common thin clay films 
on ped faces; strongly acid; gradual, wavy bound- 


ary. 

B24t—46 to 56 inches, dusky-red (10R 8/4) silty clay; com- 
mon, fine, prominent, light-gray (5Y 7/1) and 
yellowish-brown (10YR 5/8) mottles; weak, coarse, 
blocky structure parting to weak, very fine, blocky; 
firm, slightly sticky and plastic; few thin clay films 
on ped faces and in pores; medium acid; clear, 
wavy boundary. 

C—56 to 66 inches, brownish-yellow (10YR 6/6) shaly silty 
clay loam; common, fine, prominent, reddish-brown 
(BYR 4/8) and light-gray (5Y 7/1) mottles and 
common black specks; massive to weak, thin, platy 
structure; friable, slightly sticky and plastic; clay 
films line pores and root channels; common black 
coatings; 15 percent shale chips; medium acid; 
clear, wavy boundary. 

R—66 inches +, dark-red (10R 3/6) and dark yellowish- 
brown (10YR 4/4) shale and siltstone; common 
black coatings along bedding planes. 


The solum is 40 to 60 inches thick. Depth to bedrock 
ranges from 42 to 72 inches. Coarse fragments make up as 
much as 10 percent of the A and B horizons and from 5 to 
90 percent of the C horizon. The Ap horizon ranges from 
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Figure 12.—Typical landscape of Weikert soils. Mahoning Reservoir is on the left. 


dark yellowish brown to dark reddish brown. The B horizon 
ranges from dark reddish brown to weak red or dusky red 
and is silty clay loam, silty clay, or clay. Mottles with 
chroma of 2 or less are in the upper 10 inches of the Bt 
horizon. The C horizon ranges from reddish brown to weak 
red or yellowish brown. 

Vandergrift scils are near the deep, well drained Upshur 
soils and the deep, moderately well drained Wharton_soils. 
They are similar in drainage to the Cavode and Ernest 
soils. Unlike Vandergrift soils, Cavode soils have a_light 
brownish-gray and yellowish-brown Bt horizon and Ernest 
soils have a Bx horizon. 

In Armstrong County, Vandergrift soils are mapped only 
in complexes with Wharton soils. 


Weikert Series 


The Weikert series consists of shallow, well drained, 
gently sloping to very steep soils on uplands. These 
soils formed in material that weathered from inter- 
bedded shale, siltstone, and fine-grained sandstone. 
They occur in areas of complex topography on dissected 
hillsides and ridges (fig. 12). The native vegetation 
consists of mixed hardwoods, mainly red oak, scarlet 
oak, chestnut oak, white oak, red maple, dogwood, and 
sassafras. 

In a representative profile the surface layer is very 
dark grayish-brown to brown shaly silt loam about 8 
inches thick. It is covered by a 34-inch layer of decay- 
ing leaves and twigs. The subsoil is yellowish-brown, 
friable shaly silt loam about 7 inches thick. The sub- 
stratum, between depths of 15 and 18 inches, is 


yellowish-brown, very friable, very shaly silt loam. Rip- 
pable shale bedrock is at a depth of about 18 inches. 

The available moisture capacity is very low, and per- 
meability is moderately rapid. Most areas of these soils 
are wooded, but some have been cleared and are used 
for pasture or are idle and reverting to woodland. Shal- 
low depth to bedrock and slope are limitations for most 
uses. 

Representative profile of Weikert shaly silt loam, 8 to 
15 percent slopes, in a wooded area 1.1 miles south of 
Mateer on the west side of State highway 359: 


O1—3/4 to 1/4 inch, loose leaf and twig litter. 

02—1/4 inch to 0, decomposed leaf and twig matter. 

Al—0 to 4 inches. very dark grayish-brown (10YR 3/2) 
shaly silt loam; moderate, fine, granular structure; 
very friable, slightly sticky and slightly plastic; 
very fine roots; 20 percent shale fragments; very 
strongly acid; clear, wavy boundary. 

A2-——4 to 8 inches, brown (10YR 5/3) shaly silt loam; weak, 
fine, granular structure; friable, slightly sticky and 
slightly plastic; few fine roots; 40 percent shale 
fragments; very strongly acid; clear, wavy bound- 
ary. 

B2—8 to 15 inches, yellowish-brown (10YR 5/4) shaly silt 
loam; weak, medium, subangular blocky structure; 
friable, slightly sticky and slightly plastic; few fine 
and medium roots; 40 percent shale fragments; 
very strongly acid; clear, wavy boundary. 

C—15 to 18 inches, yellowish-brown (10YR 5/4) very shaly 
silt loam; massive; very friable, slightly sticky and 
nonplastic; 80 percent shale fragments; very 
strongly acid; abrupt, wavy boundary. 

R—18 inches, grayish-brown, rippable shale bedrock. 
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The solum is 8 to 18 inches thick. The depth to bedrock 
is 12 to 20 inches, Coarse fragments make up 20 to 50 
percent of the A and B horizons and as much as 80 percent 
of the C horizon. In some places there is an Ap horizon that 
is dark grayish brown to brown. The B horizon ranges from 
dark yellowish brown to strong brown and from shaly silt 
loam to channery loam. The C horizon ranges from shaly 
silt loam to very channery loam. 7 

Weikert soils are near the deep, well drained Rayne and 
Hazleton soils; the moderately deep, well drained Gilpin 
soils; the deep, moderately ‘well drained Wharton soils; and 
the deep, somewhat poorly drained Cavode soils. 

WeB—Weikert shaly silt loam, 3 to 8 percent slopes. 
This soi] is similar to the one described as representa- 
tive of the series, but it has a plow layer about 8 inches 
thick. It is on ridges and knolls in areas that range 
from 4 to 12 acres in size. Surface runoff is medium, 
and the erosion hazard is moderate if the soil is cul- 
tivated. 

Included with this soil in mapping were a few areas 
of Gilpin soils and a few small areas of Weikert soils 
that have coarse fragments of thin, flat sandstone or 
siltstone in the surface layer. : 

This soil is suited to crops that tolerate droughtiness 
and to hay, pasture, trees, and wildlife. Shallowness to 
bedrock limits this soil for most uses. Capability unit 
ITe-2. 

WeC—Weikert shaly silt loam, 8 to 15 percent slopes. 
This soil has the profile described as representative of 
the series. It is on ridgetops and hillsides in irregularly 
shaped areas that range from 8 to 25 acres in size. 
Surface runoff is rapid and the erosion hazard is mod- 
erate to high if the soil is cultivated. 

Included with this soil in mapping were a few areas 
of Gilpin soils and a few areas of Weikert soils that 
have coarse fragments of thin, flat sandstone or silt- 
stone in the surface layer. 

This soil is suited to limited cultivation of crops that 
tolerate some droughtiness and to hay, pasture, trees, 
and wildlife. Shallow depth to bedrock and slope are 
limitations for many uses. Capability unit [Ve-2. 

WkF—Weikert and Gilpin soils, 25 to 70 percent 
slopes. The soils of this mapping unit occur together 
and are commonly intermingled, so it was not practical 
to map them separately. Some mapped areas are en- 
tirely Weikert soil or entirely Gilpin soil; others are a 
mixture of the two. Slope is the dominant characteris- 
tic. 

Weikert shaly silt loam makes up 50 to 60 percent of 
the mapping unit. It has a profile similar to the one 
described as representative of the Weikert series, but 
generally it is 2 to 5 inches less deep to bedrock. Gilpin 
channery silt loam makes up 40 to 50 percent of the 
unit. It has a profile similar to the one described as rep- 
resentative of the Gilpin series, but it has more coarse 
fragments. Its surface layer is shaly or channery silt 
loam. Surface runoff is rapid, and the erosion hazard is 
high if the soils are cultivated. 

Included with these soils in mapping were a few areas 
each of very stony soils and soils that have a gravelly 
sandy loam profile. Also included were some areas of 
Sar aetone, shale, or limestone outcrops and of Hazleton 
soils. 

The soils of this mapping unit are suited to trees and 
wildlife habitat. Slope and the hazard of erosion are 
limitations for most uses. Capability unit VIIe~1. 


Wharton Series 


The Wharton series consists of deep, moderately well 
drained, gently sloping to moderately steep soils on up- 
lands. These soils formed in material that weathered 
from acid clay shale interbedded with siltstone. They 
are mainly on ridgetops, benches, and concave hillsides. 
The native vegetation consists of mixed hardwoods, 
mainly red oak, black oak, scarlet oak, and white oak 
and some black cherry, tulip-poplar, and ash. 

In a representative profile, in a cultivated area, the 
plow layer is dark-brown, friable silt loam about 8 
inches thick. The subsoil extends to a depth of about 52 
inches. In the upper 3 inches the subsoil is yellowish- 
brown, friable heavy silt loam; below that, in the next 
12 inches, it is yellowish-brown, friable silty clay loam. 
Next, it is mottled, yellowish-brown, firm silty clay 
loam for about 8 inches, and in the lowermost part, 
which is about 21 inches thick, it is mottled, brown, firm 
silty clay. The substratum, between depths of 52 and 
58 inches, is dark grayish-brown, firm very shaly silty 
clay. Shale bedrock is at a depth of about 58 inches. 

The available moisture capacity is high, and perme- 
ability is slow. A seasonal water table rises to within 
18 to 36 inches of the surface in wet periods. If the soils 
are adequately drained, they are suited to most of the 
crops grown in the county. Most areas of these soils 
have been cleared and are used for crops. A few areas 
are wooded or are idle and reverting to woodland. The 
seasonal water table, slow permeability, and slope are 
limitations for many uses. 

Representative profile of Wharton silt loam, 8 to 15 
percent slopes, in a cultivated field, 214 miles north- 
east of Washington, 14 mile north of intersection of 
Routes T437 and T416: 


Ap—O to 8 inches, dark-brown (10YR 4/3) silt loam; weak, 
fine, granular structure; friable, slightly sticky and 
slightly plastic; strongly acid; abrupt, smooth 
boundary. 

Bi—8 to 11 inches, yellowish-brown (10YR 5/4) heavy silt 
loam; moderate, medium and fine, subangular 
blocky structure; friable, slightly sticky and 
slightly plastic; strongly acid; clear, smooth bound- 
a 


ry. 

B21t—11 to 23 inches, yellowish-brown (10YR 5/6) silty 
clay loam; moderate, medium and coarse, sub- 
angular blocky structure; friable, slightly sticky 
and slightly plastic; thin discontinuous clay films 
on ped faces; very strongly acid; gradual, wavy 
boundary. 

B22t—23 to 81 inches, yellowish-brown (10YR 5/4) silty 
clay loam; many, medium, distinct, pinkish-gray 
(7.5YR 6/2) mottles; strong, medium and coarse, 
subangular blocky structure; firm, sticky and plas- 
tic; thick continuous clay films on ped faces; very 
strongly acid; gradual, wavy boundary. 

B23t—381 to 52 inches, brown (10YR 5/8) silty clay; many, 
coarse, prominent, gray (10YR 6/1) ‘mottles; 
strong, coarse, subangular blocky structure; firm, 
very sticky and plastic; thick continuous clay films 
on ped faces; 10 percent coarse fragments; very 
strongly acid; gradual, wavy boundary. 

C--52 to 58 inches, dark grayish-brown (10YR 4/2) very 
shaly silty clay; massive; firm, slightly sticky and 
slightly plastic; 55 percent coarse fragments; ex- 
tremely acid; gradual, wavy boundary. 

R—58 inches +, rippable, gray shale bedrock. 


The solum is 40 to 60 inches thick. The depth to bedrock 
ranges from 48 to 72 inches. Coarse fragments make up as 
much as 15 percent of the Ap, B1, B2it, B22t, and B23t 
horizons and as much as 90 percent of the C horizon. The 


60 SOIL SURVEY 


Ap horizon is dark grayish brown to brown. The matrix of 
the B horizon ranges from strong brown or brown to yellow- 
ish brown and the soil material ranges from clay loam to 
silty clay. 

Wharton soils are on the same landscape as the deep, 
well-drained Rayne soils; the moderately deep, well-drained 
Gilpin soils; the shallow, well-drained Weikert soils; the 
deep, somewhat poorly drained Cavode soils; and the deep, 
moderately well drained to somewhat poorly drained Van- 
dergrift soils. Wharton soils are similar in drainage to the 
Ernest and Rainsboro soils, but those soils have a Bx 
horizon. 

WrB—Wharton silt loam, 3 to 8 percent slopes. This 
soil is similar to the one described as representative of 
the Wharton series, but its surface layer is about 2 
inches thicker. It is on ridgetops and benches in areas 
that range from 8 to 30 acres. Surface runoff is medi- 
um, and the erosion hazard is moderate if the soil is 
cultivated. 

Included with this soil in mapping were a few areas 
of a soil that has slopes of less than 3 percent and a few 
areas of a soil that is medium acid or neutral. Some 
areas of Cavode soils were also included. 

This soil is suited to crops that tolerate some wetness 
and to trees and wildlife habitat. Aritficial drainage 
can make it suitable for a wider range of crops. A sea- 
sonal water table and slow permeability are limitations 
for many uses. Capability unit Ile-3. 

WrC—Wharton silt loam, 8 to 15 percent slopes. This 
soil has the profile described as representative of the 
series. It is on ridgetops and benches in areas, ranging 
from 6 to 20 acres, that are irregular in shape. Surface 
runoff is medium, and the erosion hazard is high if the 
soil is cultivated. 

Included with this soil in mapping were a few areas 
of a soil that is medium acid or neutral in the sub- 
stratum. 

This soil is suited to crops that tolerate some wetness 
and to trees and wildlife habitat. Artificial drainage can 
make it suitable for a wider range of crops. A seasonal 
water table, slope, and slow permeability are limita- 
tions for most uses. Capability unit IITe-4. 

WtB—Wharton-Gilpin silt loams, 3 to 8 percent 
slopes. The soils of this mapping unit are so inter- 
mingled that it was neither practical nor feasible to 
map them separately. The Wharton soil makes up 50 
to 60 percent of the complex. It has a profile similar to 
the one described as representative of the Wharton 
series, but it is not so deep to bedrock. The Gilpin soil 
makes up about 30 to 40 percent of the complex. It has 
a profile similar to the one described as representative 
of the Gilpin series, but its surface layer is 6 to 9 inches 
thick. These soils are on ridgetops and benches. The 
areas range from 10 to 20 acres and are irregular in 
shape. Runoff is medium, and the hazard of erosion is 
moderate if the soils are cultivated. 

Included with these soils in mapping were some areas 
of Cavode soils. 

Soils of this complex are suited to most of the crops 
grown in the county and to trees and wildlife habitat. 
Artificial drainage can make the Wharton soil suitable 
for a wider range of crops. A seasonal water table and 
slow permeability are limitations of the Wharton soil 
for most uses. Moderate depth to bedrock is the major 
limitation of the Gilpin soil. Capability unit Ile—3. 

WiC—Wharton-Gilpin silt loams, 8 to 15 percent 


slopes. The soils of this mapping unit are so inter- 
mingled that it was neither practical nor feasible to 
map them separately. The Wharton soil makes up 45 to 
55 percent of the complex. It has a profile similar to the 
one described as representative of the Wharton series, 
but its surface layer is about 2 inches thinner. The Gil- 
pin soil makes up 85 to 50 percent of the complex. It has 
a profile similar to the one described as representative 
of the Gilpin series, but it has a few more coarse frag- 
ments. These soils are on ridges and benches in irregu- 
larly shaped areas that cover 8 to 85 acres. Runoff is 
medium, and the erosion hazard is moderate if the soils 
are cultivated. 

Included with these soils in mapping were some small 
areas of Cavode soils and some very small areas of 
poorly drained soils around seeps and wet-weather 
springs. 

Soils of this complex are suited to most of the crops 
grown in the county and to trees and wildlife habitat. 
Artificial drainage can make the Wharton soil suitable 
for a wider range of crops. A seasonal water table, slow 
permeability, and slope are limitations of the Wharton 
soil for most uses, and moderate depth to bedrock and 
slope are the major limitations of the Gilpin soil. Ca- 
pability unit I[Te—4. 

WtD—Wharton-Gilpin silt loams, 15 to 25 percent 
slopes. The soils of this mapping unit are so inter- 
mingled that it was neither practical nor feasible to map 
them separately. The Wharton soils make up 50 to 60 
percent of the complex. It has a profile similar to the 
one described as representative of the Wharton series, 
but it is not so deep to bedrock. The Gilpin soil makes 
up about 30 to 40 percent of the complex. It has a pro- 
file similar to the one described as representative of the 
Gilpin series, but it has a few more coarse fragments 
and is not so deep to bedrock. These soils are on hill- 
sides and foot slopes in areas that are narrow or ir- 
regular in shape, covering 12 to 60 acres. Runoff is 
rapid, and the erosion hazard is high if the soils are 
cultivated. 

Included with these soils in mapping were a few.small 
areas of Weikert soils. 

The soils of this complex are suited to limited cul- 
tivation of crops and to pasture, hay, trees, and wildlife 
habitat. Artificial drainage can make the Wharton soil 
suitable for a wider range of crops. Slope, a seasonal 
water table, and slow permeability are limitations of 
the Wharton soil for most uses. Slope and moderate 
depth to bedrock are the major limitations of the Gilpin 
soil. Capability unit [Ve-3. 

WvB—Wharton-Vandergrift complex, 3 to 8 percent 
slopes. The soils of this mapping unit are so inter- 
mingled that it was neither practical nor feasible to 
map them separately. The Wharton soil makes up 50 to 
55 percent of the complex. It has a profile similar to the 
one described as representative of the Wharton series, 
but its surface layer is slightly thicker. The Vander- 
grift soil makes up 35 to 40 percent of the complex and 
has the profile described as representative of the Van- 
dergrift series. The soils are on ridges and benches, and 
the areas range from 8 to 35 acres. The surface layer is 
silt loam or silty clay loam. Runoff is medium, and the 
hazard of erosion is moderate if the soils are culti- 
vated. 
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Included with these soils in mapping were small 
areas of Cavode soils. 

Soils of this complex are suited to crops that tolerate 
some wetness and to trees and wildlife habitat. Artifi- 
cial drainage can make them suitable for a wider range 
of crops. A seasonal water table and slow permeability 
limit these soils for most uses. Capability unit Ile-3. 

WvC—Wharton-Vandergrift complex, 8 to 15 per- 
cent slopes. The soils of this mapping unit are so inter- 
mingted that it was neither practical nor feasible to 
map them separately. The Wharton soil makes up 50 to 
60 percent of the complex. It has a profile similar to the 
one described as representative of the Wharton series. 
The Vandergrift soil makes up 30 to 40 percent of the 
complex. It has a profile similar to the one described as 
representative of the Vandergrift series, but its sur- 
face layer is dark reddish-brown. These soils are on 
ridgetops and benches. Areas of these soils range from 
6 to 20 acres, and are irregular in shape. The surface 
layer is silt loam or silty clay loam. Runoff is medium, 
and the hazard of erosion is moderate to high if the 
soils are cultivated. 

Included with these soils in mapping were a few 
small areas of Cavode soils. 

Soils of this complex are suited to crops that tolerate 
some wetness and to trees and wildlife habitat. Arti- 
ficial drainage can make them suitable for a wider 
range of crops. A seasonal water table, slow permeabil- 
ity, and slope are limitations for most uses. Capability 
unit IITe—4, 

WvD—Wharton-Vandergrift complex, 15 to 25 per- 
cent slopes. The soils of this mapping unit are so inter- 
mingled that it was neither practical nor feasible to 
map them separately. The Wharton soil makes up 50 
to 60 percent of the complex. It has a profile similar to 
the one described as representative of the Wharton 
series, but it is not so deep to bedrock. The Vandergrift 
soil makes up 80 to 40 percent of the complex. It has a 
profile similar to the one described as representative 
of the Vandergrift series, but it has a dark reddish- 
brown surface layer. Areas of these soils range from 
10 to 35 acres, and are irregular in shape. The soils 
oceupy hillsides and toe slopes. Their surface layer is 
silty clay loam or silt loam. Runoff is rapid, and the 
hazard of erosion is high if the soils are cultivated. 

Included with these soils in mapping were a few 
areas of Upshur soils and Weikert soils. 

Soils of this complex are suited to limited cultivation 
of crops and to pasture, hay, trees, and wildlife habitat. 
Artificial drainage increases their suitability for crops. 
Slope, a seasonal water table, and slow permeability are 
limitations for many uses. Capability unit IVe-3. 


Formation and Classification of the 
Soils 


This section discusses the factors of soil formation, 
It explains the system of soil classification and gives 
the classification of the soils in Armstrong County. 


Factors of Soil Formation 
The characteristics of a soil at any given site depend 


on the physical and mineralogical composition of the 
parent material, the climate under which the soil ma- 
terial has accumulated and remained, the plant and 
animal life on and in the soil, the relief, or lay of the 
land, and the length of time the forces of soil formation 
have acted on the soil material. 

Climate and plant and animal life are the active 
forces that change the parent material into a soil that 
has genetically related horizons. The effects of climate 
and plant and animal life are influenced by relief and 
by the nature of the parent material. In some cases the 
parent material dominates the other factors in profile 
formation. Finally, time is needed to change the parent 
material into a soil profile. A long time usually is 
needed for the development of distinct horizons. 

The factors of soil formation are so closely interre- 
lated in their effects on the soil that few generalizations 
can be made about the effect of any one unless con- 
ditions are specified for the other four. Many processes 
of soil development are unknown. 


Parent material 


Parent material is the unconsolidated mass from 
which a soil forms. It is composed of varying amounts 
of sand, silt, and clay and has various kinds and 
amounts of chemicals. All the other soil-forming fac- 
tors affect parent material, but the parent material 
determines the chemical and mineralogical composition 
of the soil. 

In Armstrong County most of the soils on uplands 
formed in material weathered from interbedded shale, 
sandstone, siltstone, and clay shale. The reddish, clayey 
Upshur and Vandergrift soils show the dominance of 
red clay shale in their parent material. The shaly sub- 
soil of Weikert soils shows the dominance of brownish 
and grayish shale in their parent material. The chan- 
nery subsoil of Hazleton soils shows the dominance of 
sandstone in their parent material. The subsoil of soils 
on flood plains, such as Pope and Steff soils, reflects 
the stratified nature of alluvium. 


Climate 


Precipitation, temperature, humidity, and wind have 
been important in the formation of the soils in Arm- 
strong County. Ample precipitation, gentle relief, and 
a dense or clayey substratum have caused a high water 
table in many soils. This water table accounts for the 
grayish color of the wetter soils. The relatively cool 
temperature has influenced the acidity of the soils and 
has produced the yellow colors that are common in 
some soils in Armstrong County. The climate has also 
affected the soils through its influence on the vegetation. 


Plant and animal life 


Vegetation, micro-organisms, earthworms, and other 
forms of life contribute to soil formation. The kind and 
quantity of vegetation are important, and these depend 
on the parent material and the climate. 

The climate of Armstrong County favors the growth 
of both hardwood and softwood trees, and many of the 
soils formed under forests. Leaves, twigs, roots, and 
entire plants accumulate on the surface of forest soils. 
Organic matter is added to the soil as plant remains 
decompose through the action of micro-organisms, 
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earthworms, and other forms of life. The uprooting of 
trees also influences soil formation by mixing the soil 
and loosening the underlying material. 

Man also has influenced the direction and rate of soil 
formation. He has altered the soils by drainage, by 
changing the vegetation, by tilling and compacting the 
soils, and by changing the amount of organic matter. 


Relief 


Relief affects both surface runoff and internal drain- 
age. Surface runoff influences the degree of erosion and, 
in turn, affects soil depth. Internal drainage affects the 
weathering of the soil material and of the bedrock. 
Steep soils commonly have a restricted depth because 
of runoff and erosion. The steep, shallow Weikert soils, 
for example, lose soil material almost as fast as it forms. 
Ernest soils, however, formed in colluvium at the base 
of steep slopes where the constant downslope move- 
ment of soil material increases the depth of the soil. 
Time 

The effect of climate, relief, and living organisms in 
changing parent material into soil is governed by the 
time that these factors have been in action. The degree 
of horizon development generally indicates the age of a 
soil. The Pope, Steff, and Melvin soils, which are on 
flood plains, are younger than most other soils in the 
county, Organic matter has accumulated on the surface 
of these soils, but the horizons below that are less dis- 
tinct than those in most soils on uplands and terraces. 
The soils on terraces are not so old as soils on uplands, 
but enough time has passed for horizons to develop. 
These soils are post-glacial; they began forming when 
large amounts of silty material washed into the valleys 
as the glacier melted. 


Classification of the Soils 


Soils are classified so that their significant character- 
istics can be more easily remembered. Classification en- 
ables us to assemble knowledge about the soils, to see 
their relationship to one another and to the whole 
environment, and to develop principles that help in 
understanding their behavior and their responses to 
manipulation. First through classification, and then 


through the use of soi] maps, we can apply our knowl- 
edge of soils to specific fields and other tracts of land. 

The narrow categories of classification, such as those 
used in detailed soil surveys, allow us to organize and 
apply knowledge about soils in developing rural areas, 
in engineering work, in managing farms, range, and 
woodland, and in many other ways. Soils are placed in 
broad classes to facilitate study and comparison in 
large areas, such as countries and continents. 

The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 
1965 (20). Because this system is under continual 
study, readers interested in developments in the system 
should refer to the latest literature available. 

The current system of classification has six cate- 
gories. Beginning with the broadest, these categories 
are order, suborder, great group, subgroup, family, and 
series. In this system the criteria used as a basis for 
classification are soil properties that are observable 
and measurable. The properties are chosen, however, so 
that the soils of similar genesis, or mode of origin, are 
grouped together. In table 9, the soil series of Arm- 
strong County are placed in four categories of the 
current system, and the six categories are briefly de- 
fined in the following paragraphs. 

ORDER. Ten soils orders are recognized, The proper- 
ties used to differentiate among soil orders are those 
that tend to give broad climatic groupings of soils. The 
two exceptions to this are the Entisols and Histosols, 
which occur in many different climates. Each order is 
named with a word of three or four syllables ending in 
sol (Ent-i-sol). 

SuBorDER. Hach order is divided into suborders 
that are based primarily on those soil characteristics 
that produce classes with the greatest similarity. The 
suborders narrow the broad climatic range permitted in 
the orders. The soil properties used to separate sub- 
orders are mainly those that reflect either the presence 
or absence of water-logging, or soil differences result- 
ing from the climate or vegetation. The names of sub- 
orders have two syllables. The last syllable indicates 
the order, An example is Aquent (Aqu, meaning water 
or wet, and ent, from Entisol). 

GREAT GROUP. Soil suborders are separated into 
great groups on the basis of uniformity in the kinds and 


TABLE 9.—Classification of the soils 


Series Family Subgroup Order 
Allegheny ~~ Fine-loamy, mixed, mesic Typic Hapludults Ultisols. 
Cavode —__ _| Clayey, mixed, mesic —. Aeric Ochraquults — Ultisols. 
Ernest — _| Fine-loamy, mixed, mesic Aquic Fragiudults — Ultisols. 
Gilpin —_. _| Fine-loamy, mixed, mesic | Typic Hapludults —_ Ultisols. 
Hazleton —. ..| Loamy-skeletal, mixed, mesic | Typie Dystrochrepts ~ Inceptisols. 
Melvin — _| Fine-silty, mixed, nonacid, mesic — Typic Fluvaquents ~-__ Entisols. 
Pope _| Coarse-loamy, mixed, mesic Fluventic Dystrochrepts Inceptisols. 
Rainsboro _| Fine-silty, mixed, mesic ~_ Typie Fragiudalfs __ Alfisols. 
Rayne —_— .| Fine-loamy, mixed, mesic } Typie Hapludults _--________. Ultisols. 
Steff ___ _| Fine-silty, mixed, mesie —_ _-| Fluvaquentic Dystrochrepts — Inceptisols. 
Upshur __ _| Fine, mixed, mesic ~---. _-| Typie Hapludalfs ___ Alfisols. 
Vandergrift .| Fine, mixed, mesic ~-_~ Aquic Hapludalfs _ Alfisols. 
Weikert __ _| Loamy-skeletal, mixed, mesic Lithie Dystrochrepts Inceptisols. 

Clayey, mixed, mesic Aquic Hapludults Ultisols. 
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sequence of major soil horizons and features. The hori- 
zons used to make separations are those in which clay, 
iron, or humus have accumulated ; those that have pans 
that interfere with growth of roots, movement of water, 
or both; and thick, dark-colored surface horizons. The 
features used are the self-mulching properties of clay, 
soil temperature, major differences in chemical com- 
position (mainly calcium, magnesium, sodium, and po- 
tassium), dark-red and dark-brown colors associated 
with basic rocks, and the like. The names of great 
groups have three or four syllables and are made by 
adding a prefix to the name of the suborder. An ex- 
ample is Fluvaquents (Fluv, meaning river or flood 
plain, aqu, for wetness or water, and ent, from Entisols. 

SUBGROUP. Great groups are divided into subgroups, 
one representing the central, or typic, segment of the 
group, and others, called intergrades, that have prop- 
erties of the group and also one or more properties of 
another great group, suborder, or order. Subgroups 
can also be made if soil properties intergrade outside 
of the range of any other great group, suborder, or 
order. The names of subgroups are derived by placing 
one or more adjectives before the name of the great 
group. An example is Typic Fluvaquents (a typical 
Fluvaquent) . 

FAMILY. Soil families are separated within a sub- 
group primarily on the basis of properties important to 
the growth of plants or to the behavior of soils when 
used for engineering. Among the properties considered 
are texture, mineralogy, reaction, soil temperature, per- 
meability, thickness of horizons, and consistence. A 
family name consists of a series of adjectives preceding 
the subgroup name. The adjectives are the class names 
for texture, mineralogy, and so on, that are used to 
differentiate families. An example is the fine-silty, 
mixed, nonacid, mesic family of Typic Fluvaquents. 

SERIES. The series is a group of soils in the same 
family that have major horizons that, except for tex- 
ture of the surface layer, are similar in important char- 
acteristics and in arrangement in the profile. A series 
is usually given the name of a geographic location near 
the place where that series was first observed and 
mapped. An example is the Melvin series, which was 
first observed in Lauderdale County, Alabama. 

The nomenclature for the classes in each of the four 
highest categories is, for the most part, connotative. The 
formative elements come chiefly from the classical 
languages. Many of the roots are familiar and thus help 
us to visualize the soil. For example, the Melvin series 
is classified as Typic Fluvaquents. One can visualize 
that the Melvin soils are typical (typic), are along a 
river or flood plain (Fluv modified from fluvius), are 
wet (Aqu modified from aqua), and are young soils 
(Ent meaning recent). 

The names are distinctive for the classes in each 
category, so that a name itself will indicate the cate- 
gory to which a given class belongs. Moreover, the 
names are designated so that each subgroup by its name 
is placed in the great group, suborder, and order with 
which it is identified. For example, the name Typic 
Fluvaquents indicates a class in the subgroup. Further- 
more, from the name, one can identify the great group 
(Fluvaquents), the suborder (Aquents), and the order 
(Entisols). 


Laboratory Data*® 


Physical, chemical, and mineralogical properties of 
Melvin, Rainsboro, Steff, and Vandergrift soils are 
given in tables 10 and 11. For each soil, a pit was dug 
through the solum into the underlying material, and 
samples were collected from each recognizable horizon 
for laboratory characterization. The soil profile at each 
pit is representative of the series in slope, erosion, 
stoniness, and present use. The profiles are described in 
the section “Descriptions of the Soils.” 

Samples were also taken from selected horizons for 
engineering tests by the Soil Testing Laboratory of the 
Pennsylvania Department of Transportation. Results 
of the engineering tests are given in table 5 in the sec- 
tion ‘Engineering Uses of the Soils.” Additional char- 
acterization data on soils in Armstrong County are 
given in Progress Report 316, The Pennsylvania State 
University, Agricultural Experiment Station, 1971. 


Methods of Analysis 


Bulk samples, 3 to 4 liters in size, were collected 
from each soil horizon. The samples were air dried and 
sieved to remove all coarse fragments larger than 2 
millimeters in diameter, Particle-size distribution was 
determined by the pipette method (11) and is presented 
as the percent of oven-dried weight of the material 
smaller than 2 millimeters in diameter. The coarse- 
fragment data are presented as the percent by weight 
and the volume percent, based on the weight of the 
coarse fragments and the air-dried material smaller 
than 2 millimeters in diameter (fine earth). 

Bulk density was determined from triplicate clods at 
a moisture content equilibrated at 1/3 atmosphere ten- 
sion and at oven dryness. Also, bulk-density determina- 
tions at the above moisture contents were made for the 
material smaller than 2 millimeters in diameter within 
the clods. The total bulk-density data presented repre- 
sents the average density of the soil mass, taking into 
account all coarse fragments found in the bulk sample. 
This figure was then multiplied by the percent (by 
weight) of available moisture capacity to get available 
moisture capacity percent in inches of moisture per 
inch of soil. 

The total bulk density of the sample is also used in 
calculating the volume percent of coarse fragments. 

The clods were also used in determining coefficient of 
linear extensibility (COLE), which is a measure of the 
shrink-swell potential of the soils (8). 

COLE values presented in table 10 are calculated on 
the basis of the material smaller than 2 millimeters in 
diameter, and any coarse fragments present in the 
horizon will act as a diluent and reduce the COLE 
value. An approximate coarse-fragment correction can 
be made as follows: 


Corrected COLE = Uncorrected COLE X Volume 
percent of less-than-2 mm. material ~ 100 


For a more precise correction, the nomographs of 
Holmgren (9) should be used. 
Moisture determinations were made on triplicate 


° Laboratory analysis and interpretations were made at the 
Soil Characterization Laboratory of the Pennsylvania State Uni- 
versity by R. P. MATELskI, R. L. CUNNINGHAM, E. J. CroLKosz, 
G. W. PETERSON, and R. W. RANNEY. 
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TABLE 10.—Physical 


[Dashes in columns indicate that the material was not 


Particle-size distribution 
| | 4 
Soil series Depth very Coarse |Medium| Fine Very Silt Total Total Total 
and Horizon, from | © sand sand sand = sand silt clay 
Je numb urface | S87 | (10 | (0.5 | (0.25 | Sand (2.0 | (0.05 |(Smaller 
sample number 3 (2.0 tn to to (0.10 (0.02 (0.005 to ie than 
TO 05 | 0.25 | 010 | gi | ot, | ot. | 0.05 | 0.002 | 0.002 
mm) mm) mm) mm) mm) mm) mm) mm) mm) mm) 
Inches Percent Pereent Percent Percent | Percent Percent Percent Percent Percent Percent 
Melvin: | 
S68PA-3-8-1._| Ap 0-9 0.2 0.8 LT 6.0 7.6 34.7 11.9 16.3 518 31.9 
S68PA-3-3-! 9-22 od 2 18 5.1 8.0 33.8 11.6 15.2 50.5 34.4 
S68PA-3-3- 29-85 2 6 2.2 72 8.5 32.7 113 18.8 49.8 32.0 
S68PA—3- 35-44 2 7 18 94 15.4 23.8 8.6 27.4 41.8 31.3 
S68PA-3-: 44-52 A 4 2.2 ATA 17.5 20.7 7.8 37.3 89.9 22.8 
S68PA-3-3- 52-60 9.5 11.3 11.9 12.1 19 16.2 4.3 52.7 24,9 22.4 
Rainsboro: 
$68PA-3-11-1_] Ap 0-8 8 Ld 19 241 5.3 40.8 8.5 11.2 10.3 18.5 
S$68PA-3-11-2_| B21t 8-15 3 11 13 18 3.9 43.0 9.7 8.4 12.4 19.2 
S68PA-3-11-3_| B22t 15-21 ik 5 1.3 19 5.4 37.5 15 9.1 71.0 19.9 
S68PA-3-11-4_| B23t 21-98 |_____-_- 7 1.6 241 68 35.2 TA 11.2 67.5 213 
S68PA-3-11-5_| Bx1 28-40 i 10 2.6 3.6 6.6 35.5 6.7 13.9 66.4 19.7 
S68PA-3-11~6_| IIBx2 | 40-50 3 3.6 9.2 6 6.6 34.7 8.3 273 56.8 15.8 
S68PA-8-11-7_| IIBx3 50-60 3 2.3 5.6 8.5 6.5 33.0 6.5 | 23.2 55.3 | 21.5 
S68PA-3-11-~8_| IIC1 60-70 3 1.2 4.9 13.0 10.4 20.5 3.7 | 29.8 37.8 32.4 
S68PA-8-11-9_) IIC2 70~76 ab 8 4.0 34.3 11.5 8.3 14 50.7 | 215 27.8 
0-7 5 3.2 25.2 21.8 26.1 9.2 i 44.7 21.1 
1-14 11 18 8.5 13.0 30.2 10.2 49.7 24.0 
14-20 6 1.7 48 10.2 33.1 10.6 55.1 27.6 
20-25 6 3.1 4.2 10.0 33.3 9.6 55.5 26.1 
25-83 3 1.9 6.2 13.9 29.7 8.3 | 50.8 27.0 
33-45 6 2.3 5.3 17.0 27.6 yer 52.7 22.1 
45-50 2.9 15.2 28.6 17.4 8.9 1.6 21.5 13.9 
50-55 8.9 34.0 19.0 6.8 9.4 49 16.8 10.7 
55-60 7.6 32.9 20.7 6.9 12.1 4.5 20.7 9.5 
S68PA-3-5-10_| VC4 60-70 8.1 27.3 18.0 8.5 15.3 4.4 25. 10.8 
Vandergrift: 
S68PA-3-9-1__ 0-9 2.0 18 1.6 2.5 3.6 46.3 13.2 11.4 58.6 30.0 
9-14 3.2 15 13 2.6 2.3 47.6 15.4 10.9 58.9 30.2 
14-21 3 A 3 8 | 1.2 | 35.5 12.4 29 41.1 55.9 
Cre) eee meee 2 6 1.0 35.8 15.1 18 40.6 57.6 
34-46 A x 6 ) 17 40.6 16.8 a3 45.8 50.9 
46-56 al a 8 24 2.0 43.9 18.5 5.5 529 41.6 
| 56-63 2.3 2.5 2.4 2.5 6.1 42.5 17.7 15.9 51.4 82.7 
63-66 38 2:2: 19 2.1 5.1 50.4 20. 12.2 60.2 27.6 
I 
clods weighing 100 to 300 grams that were taken from basis, The unit used for presentation of this data is 
each horizon and coated with saran resin (5). Theclods inches of moisture per inch of soil. The calculation of 


were soaked with water, then equilibrated at 1/3 at- 
mosphere on a tension plate, and the percent moisture 
by weight was determined (79). The percent moisture 
by weight of the material smaller than 2 millimeters in 
diameter in the clod was also obtained. The percent 
moisture by weight of sieved material smaller than 2 
millimeters in diameter was determined at 15 atmos- 
pheres in a pressure-plate apparatus (79). From these 
data the available moisture capacity was calculated on 
a weight basis. These calculations include all coarse 
fragments in the bulk sample. 

Available moisture data is presented on a volume 


this unit is given in the preceeding paragraph on bulk 
density. 

Basic cations were extracted with neutral, normal 
NH,0Ac solution (15). Calcium, magnesium, and potas- 
sium determinations were made by flame emission 
spectrophotometry. A pH 8.1 BaClo-triethanolamine ex- 
tract was titrated with 0.05 N HCl to determine extrac- 
table acidity (14). Aluminum was extracted with 1 N 
KCl and determined by the aluminon method (10). 
Organic carbon was determined by ignition in a Fisher 
carbon-induction apparatus (21). Nitrogen was deter- 
mined by the Kjeldahl method (4). 
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] 
| Bulk density at 


Coarse fragments 
1/3 bar 


(larger than 


Moisture held at— 


Silt loam __ 1.0 5 1.35 1.36 
Silt loam 1.0 5 1.44 1.45 
Silt loam 5 3 1.43 1.43 
Silt-loaty, 222wese Ie coe lhl ae 1.44 1.44 
Silt loam 1.3 7 1.44 1.45 
Silt loam 8.1 6.1 1.70 1.73 
Silt loam 41 2.7 1.60 1.63 
Clay loam __----_ 13.3 8.5 1.48 1.55 
Sandy clay loam — 5.9 3.7 1.39 1.42 
LOAM oe 13.0 ye) 1.85 1.38 
ThOaM». cosas 13.0 8.0 1.89 1.43 5 
Silty clay loam —_ 8.3 18 1.84 1.85 | 
Silt loam —-----_ 14 Pa 1.33 1.33 
Silt loam 5 3 1.43 1.43 
Silt loam 3 2 1.41 1.41 
Fine sandy loam _~ 2.5 1.6 1.51 1.51 
Sandy loam 44.6 34.4 1.65 1.76 
Sandy loam _____ 4.0 2.6 
Sandy loam ~_--_ 53.0 40.5 
Silty clay loam 6.0 3.8 1.56 1.56 
i 3.2 2.0 1.43 | 1.43 
6.0 3.3 1.40 1.40 
1.51 1.51 
1.49 1.49 
Silty clay E 1.61 1.61 
Silty clay 1 3.5 1.63 1.65 
Silty clay loam __ 8.5 1.80 1.82 


2.0 mm) moisture tension Gasiaa ees . 
Textural class oefficient vailable mois- 
f linear ‘ 7 ture capacity 
(based on : . OF aalear Tension of 1/8 | Tension of 15 | ,. “ 
laboratory data) Percent | Percent Material Tava) seul seek aed bar (material | bars (material Cnelading: ei 
b ee than 3 including smaller than smaller than RABTICR 
weitht volume mm in coarse 2 mm in clods) 2 mm sieved) 
clods fragments 
Grams per | Grama per i Inches per 
cubic cubic, Percent Percent inch of soil 
centimeter | centimeter 
Silty clay loam __ 2.3 1.2 1.83 1.33 0.051 88.8 
Silty clay loam —-|________]________ 1.55 1.55 023 22.3 
Silty clay loam __ 3 2 1.54 1.54 037 24.5 
Clay loam ~-_--__ 8.9 5.3 1.55 1.55 033 20.3 
Loam = 2 c ci 1.47 ‘ 5. 
Sandy clay loam — 80.8 


012 23.5 10.2 18 
014 22.5 9.2 19 
011 23.0 10.5 18 
017 22.6 10.3 18 
018 21.2 9.0 ali 
O11 15.4 1.3 18 
016 18.5 10.2 13 
025 23.2 13.2 14 
014 20.6 11.3 12 
021 24.7 13.3 
020 24,2 13.5 
028 28.2 18.2 
025 28.0 18.8 
016 23.8 13.2 
022 23.0 13.3 
013 12.5 12 
023 9.1 5.2 

5.4 

6.6 
013 22.8 12.8 15 
010 23.9 13.3 15 
061 26.5 19.8 .09 
074 23.4 21.7 02 
068 23.6 20.2 05 
058 19.9 16.2 06 
034 18.9 13.3 07 
-030 13.5 10.2 06 


Soil pH was measured on sieved, air-dried samples 
with a pH meter and a glass electrode. Measurements 
were made at soil-solution weight ratios of 1:1 with N 
KCl, 0.01M CaCl, and distilled water as suspending 
agents, 

Clay minerals in selected horizons were identified by 
X-ray diffraction using copper radiation, Geiger 
counter, and chart recorder. Prior to X-ray analysis, 
the air-dried samples were treated with hydrogen per- 
oxide to destroy organic matter. Iron oxides were 
removed by sodium dithionite-citrate-bicarbonate ex- 
traction (13), and iron was determined colorimetrically 
with orthophenanthroline. 


Clay (particles smaller than 0.002 millimeters) was 
separated with a centrifuge; one portion was then 
saturated with potassium ions and one portion satu- 
rated with magnesium ions. The suspensions of clay 
were placed on glass slides, allowed to air dry, and 
used to obtain diffraction traces. The magnesium- 
saturated slide was vapor-solvated with ethylene gly- 
col, and the potassium-saturated slide was heated to 
300° C and 550° C successively. Diffraction traces were 
obtained from each treatment. The traces were inter- 
preted on the basis of peak height and relationship to 
known soil-clay mixtures using a method developed by 
L. J. Johnson. Estimates were made to the nearest 5 to 
10 percent. 
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TABLE 11.—Chemical 


[Dashes in columns indicate that the material was not 


] 
/ eal (mill Ee atrcts ble cations Fees 
. alei- milliequivalents per 100 grams of soil 
Soil series and Horizon Depa Organic] Nitro- Leute um-mag- 
sample number surface’ carbon fren ratio nestum Cal i Be nee 
ratio al- agne- - otas- on umi- 
cium sium Sodium sium Acidity num 
Inches | Percent | Percent 
H | 
0-9 2.12 0.23 9 51.0 20.4 0.4 0.14 0.19 6.6 0.1 
9-22 64 .06 phy 10.0 8.0 8 08 12 10.5 2.9 
22-35 37 04 9 3.1 10.7 3.4 18 AL 3.7 5 
35-44 : a 2.5 13.2 5.2 We 5 5.4 5 
44-52 2.8 11.6 4.1 oUt 15 46 5 
52-60 3.0 8.4 28 08 13 6.6 A 
Rainsboro: 
S68PA-3-11-1_| Ap 0-8 10.6 3 07 AT 5.4 al 
S868PA-3-11-2_| B21t 8-15 ts! eee 08 15 1.8 Fil 
S68PA-3-11-3_| B22t 15-21 U4 2 10 18 6.8 4 
S68PA-3-11-4_| B23t 21-28 44 nd 07 .18 9.0 2.0 
S68PA-3-11-5_| Bx1 28-40 2.0 3.0 OT AT 9.7 3.1 
S$68PA-3-11-6_| JIBx2 40-50 14 2.6 .06 14 7.3 1.3 
$68PA-3-11-7_| TIBx3 50-60 1.4 3.3 07 15 8.9 2.6 
S68PA~-3-11-8_} ILC1 60-70 14 4.0 09 At 13.1 3.5 
S68PA-3-11-9_} ITC2 70-76 1.7 2.6 08 18 11.5 3.4 
Steff: 
S68PA-8-5-1__| Apl 0-7 3.07 18 17 21.3 6.4 3 05 20 12.1 A 
S68PA-3-5-2__| Ap2 7-14 2.36 16 15 18.3 5.5 3 04 AT 14.2 1.2 
S68PA-8-5-3__| B21 14-20 1.41 15 9 13.5 5.4 A 03 15 14.0 1.6 
S68PA-3-5-4__} B22 20-25 73 10 7 10.2 5.1 5 05 15 11.6 2.0 
S68PA-3-5-5__| B23 25-33 55 08 7 6.3 44 | A .05 15 7.2 22 
S68PA-3-5-6__| B24 33-45 51 .06 8 3.9 3.5 | 9 06 14 6.4 1.2 
S68PA-3-5-7__| IIC1 45-50 49 04 12 3.6 1.8 5 06 AZ 2.4 A 
S$68PA-3-5-8__| IIIC2 50-55 32 03 At 3.5 14 4 04 10 1.6 5 
S68PA-3-5-9_.| IVC3 55-60 50 104 12 3.2 1.3 4 03, 09 4 3 
S$68PA-3-5-10_| VC4 60-70 QT 08 9 3.0 1.5 5 03 AL 3.9 a) 
Vandergrift: 
S68PA-3-9-1_-| Apl 0-9 1.88 AT 11 31.7 9.5 3 04 16 12.9 A 
S68PA-3-9-2__| Ap2 9-14 1.31 112 11 10.3 3.1 3 .03 AT 16.8 2.0 
S68PA-3-9-3__| B21t 14-21 36 08 4 4.0 2.8 ae 04 39 18.5 5.8 
S68PA-3-9-4.._| B22t 21-34 : 2 2.3 2.6 .08 51 21.3 9.1 
S68PA-3-9-5__ 34-46 38 3.3 3.9 OT 51 17.7 6.9 
S68PA-3-9~— 46-56 1.0 4.8 4.7 09 AB 12.5 3.4 
S68PA-3-9-7__ 56-63 1.3 | 6.7 5.0 09 20 11.1 2.2 
S68PA-3-9-8__ 63-66 1.8 9.8 5.3 09 .20 5.5 6 


Summary of Data 


Coarse fragments are particles larger than 2 milli- 
meters (0.08 inch) in diameter. The high content of 
coarse fragments below a depth of 50 inches in the 
Melvin and Steff soils is because of the gravelly stream 
bed material that underlies the finer alluvial sediment 
of the flood plains. The amount of coarse fragments in 
Vandergrift and Rainsboro soils is very low. 

The Melvin and Steff soils formed in stratified allu- 
vial sediment. The variations in texture with increasing 
depth are likely a reflection of the nature of accumula- 
tion. The Vandergrift soil, however, has a relatively 
high amount of clay and shows a change in clay content 
with increasing depth. The lesser amount of clay in the 
upper 14 inches as compared to the lower horizons is 
attributed to removal of clay from the A horizon and 


deposition in the B horizon. This soil development pro- 
cess is caused by water movement through the soil. 

Soils that have a clay content as high as the Vander- 
grift soils have limitations for many uses because they 
tend to swell, become sticky, and lose their bearing 
oan when wet. They also tend to be hard when 

ry. 

The particle-size distribution of the Rainsboro soil 
is similar to that of the Steff soil, another moderately 
well drained soil, except there is more total silt in the 
Rainsboro soil. Medium-textured soils that have a rel- 
atively high content of silt are generally suitable for 
many uses. But some of these soils, such as the Rains- 
boro soils, have a fragipan that may be a limitation for 
some uses. 

Bulk density is an expression of the weight per unit 
volume of the naturally occurring soil mass. Mineral 
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Reaction Mineral composition of clay fraction 
Cation Base {1:1 soil-solution ratio) Free (percent of material smaller than 0.002 mm) 
cry ba a oxides 
sum . 
sum 0.1M (FE:Os) |-y, 0: A Vermicu- Mont- Inter- 
6 , Water IN KCL CACl: Kaolinite Mite lite morillonite| stratified 
Meq/100 Percent pH pH pH Percent 
gms. soil 
27.7 16 7.0 5.7 6.5 2.3 35 
19.5 46 5.7 3.4 | 5.1 3.9 30 
18.0 80 6.9 5.0 6.2 4.8 30 
24.1 78 7.2 | 5.5 6.5 Bale leew —— 
20.6 78 TA 5.5 6.6 1.4 30 
18.0 63 74 5.6 6.5 4.9 30 
16.5 67 5.7 5.0 5.3 | 2.0 
15.9 51 6.5 5.2 5.6 2.6 
14.7 54 5.8 4.3 5.1 2.8 
14.3 37 5.2 3.6 4.2 24 
14.9 35 5.0 3.2 4.0 2.6 
11.2 35 5.2 3.2 4.1 1.7 
13.8 36 5.2 3.1 41 2.6 
18.8 30 5.1 3.1 4.0 3.8 
16.1 28 4.9 3.2 4.0 3.4 
19.0 36 5.9 4.3 5.2 3.7 
20.2 30 5.6 3.9 4.8 3.8 
20.0 30 5.5 3.7 AT 3.7 
17.4 33 5.6 3.7 4.7 3.9 
12.5 42 5.7 3.7 48 3.6 
11.0 42 5.8 3.8 49 3.9 
4.9 51 5.7 4.0 48 2.7 
3.5 55 5.8 41 49 3.4 
2.2 82 5.9 4.1 48 2.5 
6.0 85 5.7 3.8 4.6 3.6 
22.9 44 5.7 4.3 4.8 2.5 30 25 20 25 
20.4 18 5.2 3.5 4.2 | 2.6 25 385 25 15 
22.4 18 47 | 3.1 3.7 4.3 25 45 15 15 
26.8 20 4.6 | 3.0 3.6 | 48 15 50 15 20 
25.5 30 48 3.0 3.6 4.9 15 45 20 20 
22.5 44 4.8 3.0 3.7 4.8 15 50 20 15 
23.1 52 5.2 3.38 41 6.1 15 50 20 15 
20. 74 5.2 3.5 4.38 2.5 15 50 20 15 
i | 


particles of soil have a density of about 2.5 grams per 
cubic centimeter, and thus a soil that is half pore space 
would have a bulk density of about 1.25 grams per 
cubic centimeter. Low bulk density values indicate a 
high degree of aeration (unless the soil is waterlogged) 
and easy workability. Two bulk density values are 
given for each soil horizon. The bulk density of the en- 
tire clod may not be representative of the whole soil 
mass because the clod can contain more or fewer coarse 
fragments than the whole soil. Weight and volume of 
fragments are deducted in calculation of the bulk 
density of the material less-than-2 millimeters in di- 
ameter in the clods. This bulk density value is indica- 
tive of the porosity or compactness of the soil material. 

Bulk density usually increases with depth, reflecting 
less pore space. Fragipan horizons, such as the Bx2 
and Bx3 horizons of the Rainsboro soil, commonly have 


higher bulk density than horizons above the fragipan. 
Such bulk density values reflect low pore space and the 
relative impermeability of the fragipan horizons. 

The foregoing bulk density values represent the soil 
in a moist condition. Soil material shrinks on drying, 
causing a higher bulk density. COLE (coefficient of 
linear extensibility) (7) expresses the relative ability 
of soil materials to shrink and swell on drying and 
wetting. 

The high COLE values of the B horizon of the Van- 
dergrift soils help to explain the cracking of these hori- 
zons when they dry and the landslides and slips in areas 
where these soils are sloping. Further engineering prob- 
lems might be expected when working with these soils 
because of their high shrinkage upon drying and swell- 
ing upon wetting. 

Measurement of the percent moisture retained at 


68 SOIL SURVEY 


two different tensions permits the estimation of the 
moisture storage capacity of the soil. The greater the 
difference between the 1/3- and 15-atmosphere tension 
values, the higher the moisture storage capacity of the 
soil. Because coarse fragments generally hold little or 
no available moisture, they must be considered in cal- 
culations. The available moisture capacity values given 
are for the soil mass as a whole, allowing for coarse 
fragments. 

Although available moisture is adequate in the up- 
per 14 inches of the Vandergrift soil, the subsoil has a 
low capacity for the storage of moisture. The high clay 
content is accompanied by a high 15 atmosphere mois- 
ture content, and consequently the differences between 
field capacity and wilting coefficient estimates are rela- 
tively small. The other soils sampled have relatively 
favorable available moisture capacity. 

Mineral and organic particles in the soil absorb posi- 
tively charged ions (cations) such as calcium, magne- 
sium, sodium, and potassium, usually called bases, as 
well ag acidic cations such as aluminum and hydrogen. 
All of these cations are held in the soil against leaching 
by water, but they can be displaced by other cations in 
solution. Each soil has a particular capacity to hold 
cations, and the total of the extractable cations (basic 
and acidic) equals the cation exchange capacity of a 
given soil sample. Extractable aluminum is not added 
since it is included in the extractable acidity value. 
Base saturation is the percentage of the cation exchange 
capacity satisfied by bases. This is an important index 
of fertility because the bases are plant nutrients while 
excess acidity generally is detrimental to plant growth. 

A fertile soil has a cation exchange capacity high 
enough to store a reasonable amount of plant nutrients, 
10 or more milliequivalents per 100 grams. Beyond this 
the relative amounts of each element are also impor- 
tant. For example, 5 milliequivalents per 100 grams is 
an adequate calcium level for a topsoil that has a cation 
exchange capacity of 10 milliequivalents per 100 grams, 
but it is low for one that has a cation exchange capacity 
of 20 milliequivalents per 100 grams. The magnesium 
level should be one-third to one-sixth of the calcium 
level for best growth of most crops, and the potas- 
sium level normally should be less than the magnesium 
level. Sodium occurs only in very small amounts in most 
soils in Pennsylvania. 

Extractable magnesium is low in all the Ap horizons 
tested. In some places this may be because the soil has 
been limed with limestone materials that are low in 
magnesium. This practice would eventually displace 
magnesium in the soil. The low content of magnesium 
in the Ap horizon may not affect yields, however, be- 
cause roots can obtain nutrients from below the plow 
layer if they are not restricted by waterlogging, a fragi- 
pan, clayey texture, or other conditions. 

Carbon and nitrogen are present mainly in the or- 
ganic matter. The ratio of these is indicative of the type 
and degree of organic decomposition that has taken 
place in the soil. A fertile agricultural topsoil typically 
has a ratio of about 10. To estimate the percent of 
organic matter in a soil horizon, multiply the percent 
of organic carbon by 2. 

Organic carbon percentages greater than 0.2 at any 
depth much below the surface often identify soils that 


ot in recent alluvium, such as Melvin and Steff 
soils. 

The mineralogical composition of the clay fraction is 
in many ways as important as the total amount of clay. 
Illite (soil mica), an important mineral in the parent 
material of many soils, contains potassium in a form 
not readily available to plants. If it is weathered, illite 
very slowly loses its potassium and is transformed to 
vermiculite, montmorillonite, or interstratified mix- 
tures of these minerals with chlorite. Large percentages 
of kaolinite indicates that the soil is highly weathered. 

Montmorillonite and vermiculite have high cation ex- 
change capacities when compared to the other minerals 
and, therefore, enhance the ability of the soil to store 
some plant nutrients in an available form. 

The clay minerals in Melvin and Steff soils are sim- 
ilar and occur in approximately equal mixtures of 
kaolinite, vermiculite, and illite. The Rainsboro soil 
has more illite and some montmorillonite and less kaoli- 
nite, The shrinking and swelling that occurs in Van- 
dergrift soils is associated with the high amounts of 
clay rather than the type of clay, since it contains only 
moderate amounts of highly expanding minerals. 


Environmental Factors Affecting 
Soil Use 


This section provides information about some of the 
natural and cultural factors that affect use and man- 
agement of the different kinds of soil shown on the soil 
map. It gives facts about climate, farming, industrial 
development, physiography, and geology. The statistics 
are mainly from recent records of the U.S. Department 
of Commerce, Bureau of the Census. 

The area that is now Armstrong County was oc- 
cupied by the Delaware Indians until 1730. The first 
farm in the county was started in 1784 in Plum Creek 
Township by Andrew Sharp. 

Armstrong County was formed from parts of West- 
moreland, Allegheny, and Lycoming Counties by an 
act of the state assembly on March 12, 1800. It was 
named in honor of General John Armstrong, an Ameri- 
can officer during the French and Indian War. 

Sawmills and gristmills were among the first indus- 
tries in the county. The principal crops were corn, 
wheat, rye, oats, and vegetables; these were grown for 
home use. 

By 1830, three iron furnaces were in operation. Next 
a steel mill was built at Bradys Bend. After the Pitts- 
burgh, Kittanning, and Warren Railroad was com- 
pleted in 1856, industrial development expanded 
rapidly. The mining of bituminous coal, the completion 
of the railroad, and the discovery of oil and natural gas 
contributed much to the growth and prosperity of the 
county. 

Farming was influenced by industrial development in 
the county. After many farmers left their farms to 
seek jobs in industry, hay and oats for draft animals 
became the principal farm crops. The demand for hay 
decreased, however, as the size and number of small 
communities increased and modern technology brought 
electricity and gasoline engines. The demand then in- 
creased for dairy and poultry products, fruits, and 
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vegetables. Dairy farms became the chief farming en- 
terprise in the county, both in the number of farms and 
in the value of products produced. 


Climate‘ 


Armstrong County lies along the northern border of 
the Southwest Plateau climatic division. The climate is 
humid continental. Most weather systems that affect 
this area develop in the Central Plains or the Midwest 
and are steered eastward by the prevailing winds. The 
primary source of warm air and moisture is the Gulf 
of Mexico. Cold air comes from Canada. 

Climatological data from records kept at Ford City 
are used in this section because of the central location 
of the town and the length of time accurate records 
have been kept at the weather station there. These data, 
however, are more representative of valley locations in 
Armstrong County than of the higher areas. Generali- 
os are made about the climate at the higher eleva- 

ions. 

The topography is rolling and hilly, and elevation 
ranges from 900 to 1,200 feet above mean sea level, ex- 
cept in the northeastern part of the county where ele- 
vation is commonly more than 1,500 feet above mean 
sea level. Because of the rugged topography, any gen- 
eralization about temperature or precipitation may be 
inaccurate. For example, because of north-facing slopes 
and cold-air drainage, nighttime temperatures are lower 
in low-lying areas than in many areas on hillsides. 
Slightly more rainfall can be expected on west-facing 
places on higher elevations than on east-facing places 
at the same elevations. 

The average temperature ranges from about 48° F, 
in the extreme northeast to a little above 50° along the 
southern border of the county. Annual precipitation 
ranges from about 40 inches in the southwest to about 
44 inches in the northeast. The topography, mainly, 
accounts for these differences. The higher elevations in 
the northeast are cooler, and the orographic uplift of 
the prevailing westerly flow of air forces more moisture 
to fall in the northeast. 

Summers are warm and pleasant. High temperatures 
in the daytime average in the low 80’s and reach or 
exceed 90° on an average of 10 days each year. The 
record high temperature of 98° was set on September 3, 
1953. Freezing temperatures generally do not occur 
from June through mid-September. Cloud cover is at a 
minimum in the summer; the area receives more than 
60 percent of available sunshine, and nights are usually 
clear. The prevailing wind is from the southwest and 
averages 9 miles per hour. Summer rainfall is mostly 
thundershowers that occur on the average of 22 days 
from June through August. 

During winter, high temperatures in the daytime av- 
erage in the mid 30’s, and low temperatures at night 
are in the mid and upper teens. Readings of 70° have 
been recorded in the middle of winter, but such occur- 
ances are rare and brief. On an average of 9 days each 
winter, the temperature dips to 0° or below. The record 
low temperature is --23°, which occurred on January 


"By Paut W. Daivey, Jr. NOAA Climatologist, University 
Park, Pennsylvania. 


29, 1963. Cloudiness is prevalent in winter, especially 
during daylight hours, because of the increased fre- 
quency of cold fronts and low-pressure systems that 
result from wind being forced up slopes at higher eleva- 
tions. Prevailing surface winds are from the west- 
southwest and average 10 to 15 miles per hour. 

The first snowfall of any consequence usually occurs 
late in November or in December. In most storms the 
snowfall is less than 10 inches, but in a few it has ex- 
ceeded 15 inches. The greatest daily snowfall was 19 
inches, which fell on November 25, 1950. Snow con- 
tinued to fall the following few days, and the snow 
depth of 24 inches on November 28, 1950 is still the 
greatest on record at Ford City. In the Ford City area 
and over much of Armstrong County, a snow cover of 
1 inch or more is noted on about 50 days each winter. 
Snow cover is not too persistent in winter, because 
periods of thaw are frequent. On north-facing slopes 
at higher elevations, however, a snow cover generally 
stays on the ground throughout the winter. 

After March, the probability of snow diminishes 
rapidly, although a few light snow flurries are possible 
even early in May. 

Prevailing winds blow from the southwest in spring 
and from the south in fall. They average 10 miles per 
hour. By mid-May, maximum temperatures average 
near 70°. The average maximum of 70° or higher ex- 
tends into October. 

Fall is the driest time of the year, but prolonged 
periods of drought seldom occur, The longest dry spells 
last no more than 2 or 8 weeks. 

More data on temperature and precipitation are 
given in table 12. 

The growing season averages 150 days at Ford City 
but has ranged from 115 days in 1949 to 178 days in 
1958. It ranges from about 130 days in the northeastern 
part of the county to nearly 160 days in the extreme 
southern part. At Ford City, May 11 is the average date 
of the last frost in spring, and October 7 is the average 
date of the first frost in fall. More data on the growing 
season are given in table 13. 

Thunderstorms occur most frequently in summer, 
but they have occurred at one time or another in each 
month of the year. On the average, 40 thunderstorms 
occur during the year; 11 occur in spring, 22 in sum- 
mer, 6 in fall, and 1 in winter. Damage caused by wind 
and hail that accompany severe thunderstorms is re- 
corded in Armstrong County almost every year. 

Since 1854, when records were first kept on torna- 
does, only four such storms have been sighted in Arm- 
strong County, and no deaths or injuries resulted from 
them. 


Farming 


In 1969, there were 953 farms in Armstrong County 
and the average size was approximately 146 acres. A 
definite trend is noticeable over the past 30 years in 
that the number of farms is decreasing, but the number 
of acres per farm is increasing. The number of acres 
devoted to farming is also decreasing. Much of this 
decrease can be attributed to the abandonment of 
marginal farm operations and the conversion of farms 
to suburban uses near the densely settled communities. 
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TABLE 12.—Temperature and precipitation 
[All data from Ford City, elevation 950 feet above mean sea level, for the period 1944-1970] 
Temperature Precipitation Average number of 
days with snow 
cover of— 
One year in 10 will 
Month have— 
Average are Average | Average Average Jverené 
: pee maximum | minimum ota, snowfa! Linch 6 inches 
max IMNUNy, | TaN Less More ormore | or more 
than— than— 
°F °F °F °F Inches Inches Inches 
January 36 16 59 = 2.7 14 4.5 
February 38 17 60 -3 2.5 2 3.5 
48 25 77 9 3.5 1.7 5.5 
61 36 81 20 3.7 2.38 5.9 
va 44 86 30 4.0 2.4 6.5 
80 53 91 39 3.7 1.8 6.6 
83 58 92 46 4.2 2.3 6.8 
82 56 91 44 3.8 | 1.8 6.7 
September — 76 49 89 85 3.0 | 1.0 5.6 
October —-_ 65 38 82 25 2.9 | 1.3 45 
November — 51 30 72 15 2.9 1d 4.3 
December ——-- 39 20 61 -1 2.7 12 | 4.3 
Annual —— 61 87 neceneseen| aaa aee sess 39.6 33.8 47.8 


1 Less than one-half day. 


TABLE 13.—Probability of last freezing temperature in spring and first in fall 
[Based on records kept at Ford City] 


Dates of given probability for temperature of— 


Probability 
16° F or lower 


20° F or lower | 24° F or lower | 28° F or lower | 32° F or lower 


Spring: 
1 year in 10 later than ~~ April 3 
2 years in 10 later than — March 81 
5 years in 10 later than ~~ March 21 


Fall: 
1 year in 10 earlier than 
2 years in 10 earlier than 
5 years in 10 earlier than 


November 12 
November 15 
November 27 


April 9 April 20 May 8 May 25 
April 5 April 18 May 7 May 18 
March 30 April 11 April 24 May 8 
October 25 October 20 October 5 September 24 
November 5 October 23 October 7 September 28 
November 13 | November 5 October 20 October 7 


A number of farms also have been sold for strip 
mining. 

The average age of farm owner-operators is increas- 
ing. In 1969, according to the census, it was 52 years. 
This indicates that younger farmers are seeking em- 
ployment off the farm. Many farms in Armstrong 
County are operated parttime. Because the county is 
close to Pittsburgh, a number of marginal farms have 
been purchased as second homes or vacation homes. 

The number of acres used for harvested crops is 
decreasing. According to the U.S. Census of Agricul- 
ture, the total number of acres of harvested crops was 
60,746 in 1964 and 53,022 in 1969. Hay, small grains, 
and corn and sorghum are the principal crops grown 
in the county. In 1964, 30,536 acres of hay, 17,167 acres 
of small grains, and 12,405 acres of corn and sorghum 
were harvested. In 1969 the totals had decreased to 


27,100 acres of hay, 12,783 acres of small grains, and 
11,138 acres of corn and sorghum. In 1964 there were 
200 acres of vegetables and 438 acres of orchards. In 
1969 there were 300 acres of vegetables and 327 acres 
of orchards. The acreage of other crops was not re- 
ported in 1964, but in 1969 there were 1,379 acres of 
other crops grown in the county. 


Industry 


Industry in the county started in the towns of Free- 
port, Apollo, Ford City, Kittanning, and Parker. These 
towns were concentrated on the flood plains along the 
main rivers, close to water transportation. The early 
railroads also followed the waterways. The flood plains 
were narrow, and after World War II industry ex- 
panded onto the high terraces adjacent to the towns on 


ARMSTRONG COUNTY, PENNSYLVANIA 71 


the flood plains. Most of the development in recent 
years has been along major highways. 

The first heavy industries were iron furnaces along 
the Allegheny River at Bradys Bend, which were 
started in the 1800’s. The discovery of oil, gas, glacial 
sand and gravel, limestone, clay, and sand for grinding 
glass brought other industries. 

In recent years, other industries have moved into the 
county. Among these are firms that manufacture wear- 
ing apparel, lumber products, electrical fixtures, ceram- 
ics, and glass products and that process food. 


Physiography 


Armstrong County lies on the Allegheny Plateau. 
After thousands of years of stream cutting and other 
geological erosion, however, the county does not re- 
semble a plateau. It is characterized by narrow, gently 
sloping valleys, very steep adjacent hillsides, and nar- 
row, gently sloping and moderately sloping ridgetops. 
The lowest elevation is 750 feet above sea level at Free- 
port Borough along the Allegheny River. The highest 
point is 1,720 feet near the village of Muff in Wayne 
‘Township. 

The Allegheny River cuts through the western part 
of the county. Mahoning Creek and Redbank Creek 
parallel each other and flow westward through the 
northern part of the county, finally emptying into the 
Allegheny River. 

Although the rugged terrain has hindered develop- 
ment, it has advantages. The hillsides that remain un- 
developed in and around the urban centers provide 
valuable open space and a pleasing view. The broken 
pattern of development, which is the result of the steep 
terrain, provides visual relief and is a contrast to the 
monotonous sprawl of concrete in other urban areas. 


Geology 


Minerals, gas, oil, and water are extracted from rock 
formations in Armstrong County. The rock formations 
affect the type and location of large structures, such 
as buildings, dams, and highways. 

Rocks underlying the county originated millions of 
years ago as layers of sand, gravel, silt, and animal 
remains were being deposited. Subjected to pressure 
for long periods, these layers evolved into sedimentary 
rocks such as shale, sandstone, conglomerate, and lime- 
stone. Faulting, tilting, folding, and uplift followed by 
erosion exposed the rocks and shaped the landscape of 
the county. 

Exposed rocks in the county were formed during two 
different geological periods, the Mississippian, the older 
period, and the Pennsylvanian. The Pocono group of 
the Mississippian period is exposed along the Allegheny 
River and Redbank Creek in the northern and north- 
western parts of the county. This group consists pre- 
dominantly of gray, hard, massive, crossbedded 
conglomerate and sandstone and some shale. 

Three formations of the Pennsylvanian period, the 
Pottsville, Allegheny, and Conemaugh, are exposed 
throughout the remaining parts of the county. The 
Pottsville formation consists of massive sandstone in- 
terbedded with thin layers of shale and coal. These 
rocks are exposed in the valleys. The Allegheny forma- 


tion consists of interbedded siltstone, shale, sandstone, 
and limestone and some productive veins of coal. It 
overlies the Pottsville formation and is most exten- 
sively exposed in the northern third of the county. The 
Conemaugh formation consists of gray and red shale 
interbedded with siltstone, fine-grained sandstone, and 
thin beds of limestone. This formation also contains 
beds of coal. It is exposed over most of the southern 
two-thirds of the county, except in some of the valley 
areas along the river and main streams. It is also ex- 
posed on higher uplands in the northern part of the 
county. 

The mineral resources of Armstrong County are 
coal, clay, limestone, oil, gas, sand, and gravel. Coal 
is the most important mineral resource, followed by 
oil and gas. Estimates indicate that there are probably 
2.5 billion tons of recoverable coal remaining in the 
county. Most of the remaining coal is in the Lower 
Kittanning and the Upper and Lower Freeport beds. 

Clay and clay products come after the coal, oil, and 
gas in value. The Clarion and Lower Kittanning clays 
are the most extensive within the county, and most of 
the mining is near Kittanning, Freeport, Worthington, 
and Templeton. This clay is used in making bricks, tile, 
and other pottery products. 

Sandstone has been quarried extensively near Free- 
port for dimension stone. Some of the Mahoning sand- 
stone and the Freeport and Homewood sandstones are 
crushed to sand for grinding glass at Ford City. 

The Vanport and Upper Freeport limestones occur 
throughout the county and have been used for cement, 
flux, and lime. Currently, most of the limestone is being 
quarried near Worthington, Girty, Garrets Run, Kay- 
lor, and McWilliams. 

Sand and gravel for a variety of uses are found 
along the Allegheny River on high river terraces. 

Information about the geological formations of the 
county can help determine the extent and location of 
ground-water supplies. Generally, the sandstones and 
conglomerates yield the best water, both in quality 
and quantity, and the shales generally yield fair water. 
Although many limestone wells produce large quanti- 
ties of water, the water is hard and is subject to con- 
tamination from sewage because of the excessively 
permeable soil material over cavernous limestone. 
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Glossary 


Aeration, soil. The exchange of air in soil with air from the 
atmosphere, The air in a well-aerated soil is similar to 
that in the atmosphere; but that in a poorly aerated soil is 
considerably higher in carbon dioxide and lower in oxygen. 

Alluvium. Soil material, such as sand, silt, or clay, that has been 
deposited on land by streams. 

Available water capacity (also termed available moisture ca- 
pacity). The capacity of soils to hold water available for use 
by most plants: It is commonly defined as the difference 
between the amount of soil water at fteld capacity and the 
amount at wilting point. It is commonly expressed as inches 
of water per inch of soil. 

Bedrock. The solid rock that underlies the soil and other un- 
consolidated material or that is exposed at the surface. 
Caleareous soil. A soil containing enough calcium carbonate 
(often with magnesium carbonate) to effervesce (fizz) 

visibly when treated with cold, dilute hydrochloric acid. 

Channery soil. A soil that contains thin, flat fragments of sand- 
stone, limestone, or schist, as much as 6 inches in length 
along the longer axis. A single piece is called a fragment. 

Clay. As a soil separate, the mineral soil particles less than 
0.002 millimeter in diameter. As a soil textural class, soil 
material that is 40 percent or more clay, less than 45 per- 
cent sand, and less than 40 percent silt. 

Colluvium. Soil material, rock fragments, or both, moved by 
creep, slide, or local wash and deposited at the base of 
steep slopes. . : 

Consistence, soil. The feel of the soil and the ease with which 


a lump can be crushed by the fingers. Terms commonly used 
to describe consistence are— 

Loose.—Noncoherent when dry or moist; does not hold to- 
gether in a mass. 

Friable—When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed together 
into a lump. 

Firm—When moist, crushes under moderate pressure between 
onan and forefinger, but resistance is distinctly notice- 
able. 

Plastic—When wet, readily deformed by moderate pressure 
but can be pressed into a lump; will form a “wire” when 

_ rolled between thumb and forefinger. 

Sticky.—When wet, adheres to other material, and tends to 
stretch somewhat and pull apart, rather than to pull free 
from other material. 

Hard—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 
Soft—When dry, breaks into powder or individual grains 

under very slight pressure. 

Cemented.—Hard and brittle; little affected by moistening. 

Depth, soil. The distance from the surface of the soil to bedrock. 
The classes of soi] depth used in this soil survey are: 


Deep ~ 40 inches or more to bedrock 
Moderately deep ---~ 20 to 40 inches to bedrock 
Shallow less than 20 inches to bedrock 


Diversion, or diversion terrace. A ridge of earth, generally a 
terrace, that is built to divert runoff from its natural course 
and, thus, to protect areas downslope from the effects of 
such runoff, 

Drainage class (natural). Refers to the conditions of frequency 
and duration of periods of saturation or partial saturation 
that existed during the development of the soil, as opposed 
to altered drainage, which is commonly the result of arti- 
ficial drainage or irrigation but may be caused by the 
sudden deepening of channels or the Blocking of drainage 
outlets. Seven different classes of natural soil drainage are 
recognized. 

Excesswely drained soils are commonly very porous and 
rapidly permeable and have a low water-holding capacity. 

Somewhat excessively drained soils are also very permeable 
and are free from mottling throughout their profile. 

Well-drained soils are nearly free from mottling and are com- 
monly of intermediate texture. 

Moderately well drained soils commonly have a slowly perme- 
able layer in or immediately beneath the solum, They have 
uniform color in the A and upper B horizons and mottling 
in the lower B and the C horizons. 

Somewhat poorly drained soils are wet for significant periods 
but not all the time, and some soils commonly have 
mottling at a depth below 6 to 16 inches. 

Poorly drained soils are wet for long periods and are light 
gray and generally mottled from the surface downward, 
although mottling may be absent or nearly so in some 
soils. 

Very poorly drained soils are wet nearly all the time. They 
have a dark-gray or black surface layer and are gray or 
light gray, with or without mottling, in the deeper parts 
of the profile, 

Erosion. The wearing away of the land surface by wind (sand- 
blast), running water, and other geological agents. 

Fragipan. A loamy, brittle, subsurface horizon that is very 
low in organic-matter content and clay but is rich in silt 
or very fine sand. The layer is seemingly cemented. When 
dry, it is hard or very hard and has a high bulk density in 
comparison with the horizon or horizons above it. When 
moist, the fragipan tends to rupture suddenly if pressure 
is applied, rather than to deform slowly. The layer is 
generally mottled, is slowly or very slowly permeable to 
water, and has few or many bleached fracture planes that 
form polygons. Fragipans are a few inches to several feet 
thick; they generally occur below the B horizon, 15 to 40 
inches below the surface. 

Glacial outwash (geology). Cross-bedded gravel, sand, and silt 
deposited by melt-water as it flowed from glacial ice, 

Graded striperopping. Growing of crops in strips that are graded 
toward a protected waterway. 

Grassed waterway. A natural or constructed waterway, typically 
broad and shallow, and covered by grass for protection 
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against erosion; used to conduct surface water away from 
cropland. 

Gravel. Rounded and subrounded rock fragments as large as 
8 inches in diameter. 

High water table. A zone of saturation in the soil that is 
within 6 inches of the surface in most seasons. May be 
caused by a normal ground water table or a perched water 
table. A high water table is indicated by mottling. Generally 
ae Focteted with poorly drained and very poorly drained 
soils. 

Horizon, soil. A layer of soil, approximately parallel to the sur- 
face, that has distinct characteristics produced by soil- 
forming processes. These are the major horizons: 

O horizon.—The layer of organic matter on the surface of a 
manera soil. This layer consists of decaying plant resi- 

ues. 

A horizon.—The mineral horizon at the surface or just below 
an O horizon. This horizon is the one in which living or- 
ganisms are most active and therefore is marked by the 
accumulation of humus. The horizon may have lost one 
or more of soluble salts, clay, and sesquioxides (iron and 
aluminum oxides). 

B horizons——The mineral horizon below an A horizon, The 
B horizon is in part a layer of change from the over- 
lying A to the underlying C horizon. The B horizon also 
has distinctive characteristics caused (1) by accumula- 
tion of clay, sesquioxides, humus, or some combination 
of these; (2) by prismatic or blocky structure; (3) by 
redder or stronger colors than the A horizon; or (4) by 
some combination of these. Combined A and B horizons 
are usually called the solum, or true soil. If a soil lacks 
a B horizon, the A horizon alone is the solum. 

C horizon.—The weathered rock material immediately be- 
neath the solum. In most soils this material is presumed 
to be like that from which the overlying horizons were 
formed. If the material is known to be different from that 
in the solum, a Roman numeral precedes the letter C. 

R layev.—Consolidated rock beneath the soil. The rock usually 
underlies a C horizon but may be immediately beneath 
an A or B horizon, 

Loam, Soil material that is 7 to 27 percent clay, 28 to 50 per- 
cent silt, and less than 52 percent sand. 

Mottling, soil, Irregularly marked with spots of different colors 
that vary in number and size. Mottling in soils usually 
indicates poor aeration and lack of drainage. Descriptive 
terms are as follows: abundance—few common, and 
many; size—fine, medium, and coarse; and contrast—faint, 
distinct, and prominent. The size measurements are these: 
fine, less than 5 millimeters (about 0.2 inch) in diameter 
along the greatest dimension; medium, ranging from 5 
millimeters to 15 millimeters (about 0.2 to 0.6 inch) in 
diameter along the greatest dimension; and coarse, more 
than 15 millimeters (about 0.6 inch) in "diameter along the 
greatest dimension. 

Permeability. The quality that enables the soil to transmit water 
or air. Terms used to describe permeability are as follows: 
very slow, slow, moderately slow, moderate, moderately 
rapid, rapid, and very rapid. 

Reaction, soil. The degree of acidity or alkalinity of a soil, ex- 
pressed in pH values. A soil that tests to pH 7.0 is precisely 
neutral in reaction because it is neither acid nor alkaline. 
An acid, or “sour,” soil is one that gives an acid reaction; 
an alkaline soil is one that is alkaline in reaction. In words, 
the degrees of acidity or alkalinity are expressed thus: 


pH pH 
Extremely acid _-__Below 4.5 Neutral -----------' 6.6 to 7.3 
Very strongly 
acid _--4.5 to 5.0 Mildly alkaline __--7.4 to 7.8 
Strongly acid _-_-- 5.1 to 5.5 Moderately 
alkaline ~----____ 7.9 to 8.4 


Medium acid _ 


5.6 to 6.0 Strongly alkaline —.8.5 to 9.0 
slightly acid ___ 


_6.1to 6.5 Very strongly 
alkaline ~--_---__ 9.1 and 
higher 


Runoff (hydraulics). The part of the precipitation upon a drain- 
age area that is discharged from the area in stream chan- 
nels. The water that flows off the land surface without 


sinking in is called surface runoff; that which enters the 
ground before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. Individual rock or mineral fragments in a soil that range 
in diameter from 0.05 to 2.0 millimeters. Most sand grains 
consist of quartz, but they may be of any mineral composi- 
tion. The textural class name of any soil that contains 85 
percent or more sand and not more than 10 percent clay. 

Seasonal high water table. A zone of saturation that is within 
8 to 36 inches of the surface at least part of the year. 
Generally caused by a perched water table. This term is 
associated with somewhat poorly drained and moderately 
well drained soils. 

Sedimentary rock. A rock composed of particles deposited from 
suspension in water, The chief sedimentary rocks are con- 
glomerate, from gravel; sandstone, from sand; shale, from 
clay; and limestone, from soft masses of calcium carbonate. 
There are many intermediate types. Some wind-deposited 
sands have been consolidated into sandstone. 

Shale. A sedimentary rock formed by the hardening of clay 
deposits. 

Silt, Individual mineral particles in a soil that range in diameter 
from the upper limit of clay (0.002 millimeter) to the lower 
limit of very fine sand (0.05 millimeter). Soil of the silt 
textural class is 80 percent or more silt and less than 12 
percent clay. 

Solum. The upper part of a soil profile, above the parent ma- 
terial, in which the processes of soil formation are active. 
The solum in mature soil includes the A and B horizons. 
Generally, the characteristics of the material in these ho- 
rizons are unlike those of the underlying material. The 
living roots and other plant and animal life characteristic 
of the soil are largely confined to the solum. 

Stripcropping. Growing crops in a systematic arrangement of 
strips, or bands, to serve as vegetative barriers to wind and 
water erosion. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from ad- 
joining aggregates and have properties unlike those of an 
equal mass of unaggregated primary soil particles. The 
principal forms of soil structure are—platy (laminated), 
prismatic (vertical axis of aggregates longer than _hori- 
zontal), columnar (prisms with rounded tops), blocky 
{angular or subangular), and granular. Structureless soils 
are either single grain (each grain by itself, as in dune 
sand) or massive (the particles adhering together without 
any regular cleavage, as in many claypans and hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the 
solum below plow depth. 

Substratum, Technically, the part of the soil below the solum. 

Surface soil. The soil ordinarily moved in tillage, or its equiva- 
lént in uncultivated soil, about 5 to 8 inches in thickness. 
The plowed layer. 

Terrace (geological), An old alluvial plain, ordinarily flat or 
undulating, bordering a river, lake, or the sea. Stream 
terraces are frequently called second bottoms, as contrasted 
to flood plains, and are seldom subject to overflow. Marine 
terraces were deposited by the sea and are generally wide. 

Texture, soil. The relative proportions of sand, silt, and clay 
particles in a mass of soil. The basic textural ‘classes, in 
order of increasing proportion of fine particles, are sand, 
loamy sand, sandy loam, loam, silt loam, silt, sandy cla 
loam, clay loam, silty clay loam, sandy clay, silty clay and 
clay, The sand, loamy sand and sandy loam classes may be 
fusther divided by specifying “coarse,” “fine,” or “very 

ne. 

Upland (geology). Land consisting of material unworked by 
water in recent geologic time and lying, in general, at a 
higher elevation than the alluvial plain or stream terrace. 
Land above the lowlands along rivers. 

Water table. The highest part of the soil or underlying rock 
material that is wholly saturated with water. In some places 
an upper, or perched, water table may be separated from a 
lower one by a dry zone. 

Weathering. All physical and chemical changes produced in 
rocks at or near the earth’s surface by atmospheric agents. 
These changes result in more or less complete disintegra- 
tion and decomposition of the rock. 


GUIDE TO MAPPING UNITS 


For a full description of a mapping unit, read both the description of the mapping unit and that of the soil 
series to which the mapping unit belongs. Other information is given in tables as follows: 


Map 
symbol 


A1B 
AIC 
CaB 
CaC 
CaD 
EnA 
EnB 
Enc 
EnD 
ErB 
ErD 
GwB 
GwC 
GwD 
HaB 
HaC 
HaD 
H1D 
Me 

Ms 

Pm 

Po 

RaA 


Estimated yields, table 1, page 12. 

Woodland, table 2, page 16. 

Suitability for wildlife habitat, Acreage and extent, table 8, 
table 3, page 20. page 46. 


Mapping unit 


Allegheny silt loam, 3 to 8 percent slopes------------------------------------------ 
Allegheny silt loam, 8 to 15 percent slopes-- 
Cavode silt loam, 3 to 8 percent slopes--- 
Cavode silt loam, 8 to 15 percent slopes- = 
Cavode silt loam, 15 to 25 percent slopes- 
Ernest silt loam, 0 to 3 percent slopes-- 
Ernest silt loam, 3 to 8 percent slopes-- - 
Ernest silt loam, 8 to 15 percent slopes-- 
Ernest silt loam, 15 to 25 percent slopes 
Ernest very stony silt loam, 0 to 8 percent slopes-- - 
Ernest very stony silt loam, 8 to 25 percent slopes- 
Gilpin-Weikert complex, 3 to 8 percent slopes-- 
Gilpin-Weikert complex, 8 to 15 percent slopes- 
Gilpin-Weikert complex, 15 to 25 percent slopes 
Hazleton channery loam, 3 to 8 percent slopes 
Hazleton channery loam, 8 to 15 percent slopes 
Hazleton channery loam, 15 to 25 percent slopes- = 
Hazleton very stony loam, 8 to 25 percent slopes = 
Melvin silty clay loam = 
Mine dumps---------- = 
Pope fine sandy loam: - 


Rainsboro silt loam, 0 to 3 percent slopes-- 
Rainsboro silt loam, 3 to 8 percent slopes = 
Rainsboro silt loam, 8 to 15 percent slopes- 
Rayne silt loam, 3 to 8 percent slopes---- 
Rayne silt loam, 8 to 15 percent slopes--- 
Rayne-Gilpin very stony silt loams, 8 to 25 percent slopes 
Steff loam 
Steff loam, high bottom 
Strip mines 7 
Upshur-Gilpin silt loams, 3 to 8 percent slopes = 
Upshur-Gilpin silt loams, 8 to 15 percent slopes-- 
Upshur-Gilpin silt loams, 15 to 25 percent slopes- 
Upshur-Gilpin silt loams, 25 to 35 percent slopes- 
Urban land 
Weikert shaly silt loam, 3 to 8 percent slopes 
Weikert shaly silt loam, 8 to 15 percent slopes- iS 
Weikert and Gilpin soils, 25 to 70 percent slopes------- = 
Wharton silt loam, 3 to 8 percent slopes~---- - 
Wharton silt loam, 8 to 15 percent slopes--- = 
Wharton-Gilpin silt loams, 3 to 8 percent slopes - 
Wharton-Gilpin silt loams, 8 to 15 percent slopes 
Wharton-Gilpin silt loams, 15 to 25 percent slopes 
Wharton-Vandergrift complex, 3 to 8 percent slopes-- - 
Wharton-Vandergrift complex, 8 to 15 percent slopes- 
Wharton-Vandergrift complex, 15 to 25 percent slopes--- 


Engineering uses of the soils, tables 4, S, 
6, and 7, pages 22 through 45. 


Capability 
unit 
Symbol Page 
TIe-1 8 
IITe-1 9 
IIIw-2 10 
IIle-4 10 
IVe-3 10 
IIw-2 9 
Tle-3 8 
IIle-4 10 
IVe-3 10 
VIs-1 ll 
VIs-1 14 
IlIe-2 8 
IIle-2 9 
IVe-2 10 
IIe-1 8 
IIle-1 9 
IWe-1 10 
VIs-1 11 
ITIw-1 10 
I-1 8 
T-1 8 
IIw-2 9 
Tle-3 8 
IIle-4 10 
Tle-1 8 
TIle-1 9 
VIs-1 11 
IIw-1 8 
TIw-1 8 
IIle-3 10 
IVe-4 10 
VIe-1 10 
VIlTe-1 11 
IIIe-2 9 
TVe-2 10 
VIle-1 11 
Ile-3 8 
ITle-4 10 
Ile-3 8 
IIle-4 10 
IVe-3 10 
Ile-3 8 
IIle-4 10 
IVe-3 10 
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Resources Conservation Service (NRCS) is committed to making its information 
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1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance with 
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SOIL ASSOCIATIONS 
FEEBI) Weiter Sin association: Welldrained, shallow and mod ARMSTRONG COUNTY, PENNSYLVANIA 
erately deep, steep and very steep soils on uplands 
Gilpin-Weikert-Ernest association: Well drained and moder- Scale 1:253,440 
AZ ately well drained, shallow to deep, gently sloping to mod- 1 0 1 2 3 4 Miles 
erately steep soils on benches, ridges, and hillsides Dep he th  fl M f 
Rainsboro-Melvin-Steff association: Moderately well drained 
[3 ] to poorly drained, deep, nearly level to gently sloping soils 
on terraces and flood plains 
Rayne-Ernest-Hazleton association: Well drained and moder- 
ZZ ately well drained, deep, gently sloping to moderately steep 
soils in low-lying areas on ridgetops, and on hillsides 
i What toon ttayne: Cavote astgclation- baad elt sone, 
what poorly drained, deep, nearly level to moderately steep 
soils on ridges, benches, and hillsides Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
Compiled 1974 meant for general planning rather than a basis 


for decisions on the use of specific tracts. 
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SOIL LEGEND 


The first capital letter is the initial one of the soil name 


A second capital letter A.B. C.D. E. or F 


shows the slope. Most symbols without a slope ‘etter are those of nearly level soils. but some are for 


land types that have a considerable range of slope 


SYMBOL NAME 


AIB 
AIC 


CaB 
Cac 
Cad 


Allegheny silt loam, 3 
Allegheny silt loam, 8 to 1 


to 8 percent slopes 


ercent slopes 


Cavode silt loam. 3 to 8 percent slopes 
Cavode silt foam, 8 to 15 percent slopes 
Cavode silt loam 15 to 25 percent slopes 


Emest silt loam. 0 to 3 percent slopes 

Emest silt loam. 3 to 8 percent slopes 

Ernest silt loam. 8 to 15 percent slopes 

Emest sift loam, 15 to 25 percent slopes 

Ernest very stony silt loam, 0 to 8 percent slopes 
Ernest very stony silt loam, 8 to 25 percent slopes 


Gilpin-Weikert complex, 3 to 8 percent slopes 
Gilpin-Weikert complex, 8 to 15 percent slopes 


Gilpin-Weikert complex. 15 to 25 percent slopes 


Hazleton channery loam, 3 to 8 percent slopes 
n, 8 to 15 percent slopes 
15 to 25 percent slopes 


Hazleton very stony loam. 8 to 25 percent slopes 


Melvin silty clay loam 
Mine dumps 


Pope fine sandy loam 
Pope loa’ 


Rainsboro silt loam, 0 to 3 percent slopes 


Rainsboro silt loam, 3 to 8 percent slopes 

Rainsboro silt loam, 8 to 15 percent slopes 

Rayne silt loam, 3 to 8 percent slopes 

Rayne silt loam, 8 to 15 percent slopes 

Rayne-Gilpin very stony silt loams, 8 to 25 percent slopes 

Stett loam 

Stett loam, high botto! 

Strip mines 

Upshur-Gilpin silt loams. 3 to 8 percent slopes 

Upshur-Gilpin silt loams, 8 to 15 percent slopes 

Upshur-Gilpin silt loams. 15 to 25 percent slopes 

Upshur-Gilpin suit loams, 25 to 35 percent slopes 

Urban land 

Weikert shaly silt loam. 3 to 8 percent slopes 
kert shaly silt loam, 8 to 15 percent siopes 
kert and Gilpin soils. 25 to 70 percent slopes 


310 lopes 


ent stop 


Wharton:Gitpin silt 
Gilpin silt loam 
ton-Gilpin silt lo 
ton-Vandergrift comp! 
ton: Vanderer 
ton-Vandergrift 
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WORKS AND STRUCTURES 
Highways and roads 


Divided 


Good motor ——— 


Poor motor 


Highway markers 


National Interstate 


State or county 
Railroads 
Single track 
Multiple track Se AaEERAaEERAEREEReED 
Abandoned esas ~_s oss 


Bridges and crossings 
Road ............ 

Trail 

Railroad 

Ferry 


Ford 


Grade 


R. R. ov 


R. R. under 
Buildings 

School ...... Ge 3 ‘ 

GHUECR: Sos nsacarnece ake é 
Mine and quarry mou. 
Gravel pit 4 op. 
Power line 
Pipeline a 


Cemetery 


Mine, tunnel opening Ee 
Well oil or gas). 2 4 
Forest fire or lookout station a 
Windmill _. a 


Located object 
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CONVENTIONAL SIGNS 
BOUNDARIES 


National or state 

County 

Minor civil division 
Reservation 

Land grant 

Small park, cemetery, airport. 


Land survey division corners 


DRAINAGE 


Streams, double-line 
Perennial 
Intermittent 

Streams, single-line 
Perennial 
Intermittent 


Crossable with till 
implements 


Not crossable with tillage 
implements 


Unclassified 
Canals and ditches 
Lakes and ponds 

Perennial 
Intermittent 
Spring 
Marsh or swamp 
Wet spot 


Drainage end or alluvial fan 


RELIEF 
Escarpments 
Bedrock 
Other 
Short steep slope ............... 
Prominent peak 
Depressions 


Crossabie with tillage 
implements 


Not crossable with tillage 
implements 


Contains water most of 
the time . 


Large Small 
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and symbol 
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eo 9 
Stony 9 
Stoniness e o 
\Very stony a 
Rock outcrops Mee 
Chert fragments ......... F a8 
Clay spot ..... aA eaRRORA TIN bal 
Sand spot 
Gumbo or scabby spot 5a ° 
Made land = 


Severely eroded spot 


Blowout, wind erosion Vv 
Gully z ann 
Cut and fill land ee ot 
Sand pit oP 
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